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FOREWORD

Thi's publication is one of a number which describe various aspects of the con-
stantly self-inproving, very flexible manufacturing system devel oped bﬁ
| shi kawaj i ma-Harima Heavy Industries Co., Ltd. (IH) of Japan. Qther suc
publications describe howwork is organized in accordance with the principles of
@ oup Technoloqy S0 that Parts and subassenblies of many different types needed
Invarying quantities we classed by the problems inherent in their manufacture and
processed on dedicated, highly efficient real and virtual production lines controll-
ed by statistical nethods. Another publication describes how through great in-
teraction of highly Profe55|ona| production engineers with designérs, a build
strategy is docunented in time to guide development of all design phases
speci fically including contract de5|qnn The beneficral consequence is efficient
highly-organi zed work™to produce contrived parts and subassenblies, even of un-
precedented designs.

“W could be just as productive," say traditional sh|PbU||ders, “If we built only
standard series ships but US. owners inpose ditferent requirenents and
mdﬂmw&“MMHymﬁwmthywm?hwmwsmMqustnMawwt
change orders.* “Not so!” says thi's publication which describes a tremendous
Bre-contract negotiation effort, as a significant part of a modem Japanese ship:
uilding system to specifically |dent|fY owners’ different requirements and
Preferences.before contract award. “That is, the pre-contract effort is so exhaustive
hat there is, instead, little prospect for change. Wth rare exceﬁt|0n, owner's
PecuILar,requ|renents and preferences are accommdated beforehand allow n?
bhfth|l?[ng program to be rapidly executed without vacillation, to the benefit o
oth parties
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1.0 | NTRODUCTI ON

1.1 Backaground and Task Ohjectives

Many U.S. shipbuilders and owners
experience problems with each other
particularly dur|n? design and Brpduc-
tion phases. Usually, most shipbuilder
troubles stem fromthe follow ng:

0 Changes due to poor design/engineering-

capabi lity and/or insufficient clari-
fication of technical matters wth
custoners before contract award.

0 Conflicts with owners’ representa-
tives during production due to
lack of prior discussions, negotia-
tion and agreement before contract
award concerning: design and produc-
tion practices, inspection accep-
tance levels, authority of owners’
representatives and selection of
materials as well as of machinery
suppl i ers.

Such conflicts are causing substantial

| osses to both parties. Representatives
of an owner noted that “...nowhere else
in the world is a great percenta?e of
the construction cost of a vessel allo-
cated to legal fees, accounting proce-
dures and associated personnel.” Lu
Such losses could be avoided if thorough
di scussions and agreements characterized
precontract negotiations in the US

In order to avoid conflicts, the pur-
pose of this publication is to provide
gui dance concerning technical itenms that
shoul d be clarified and/or incorporated
in contract specifications. Coviously,
when conflicts are avoided, a ship's
cost is reduced and both owner and ship-
bui | der benefit.

1.2 Approach

In order to identify problens which
are due to lack of clarification durin%.
Pre-contract negotiations, the approac

or preparing this publication featured:

o ldentification of technical mtters
that should be discussed and clarified
during precontract negotiations. (A
items considered to be “theoretically”
necessary were listed. Actual itens
deened to be caused by lack of clari-
fication during negotiations, were
sorted, analyzed and also included.)

0 ldentification of pertinent problens
experienced by U.S. shipbuilders
and/or owners. (Questionnaires were
distributed to a selected nunber of
shipyards and owners. Replies were
anal yzed, conpiled and plotted as
statistical graphs which depict the
causes and/or substances of the prob-
Iensi gfth qualitatively and quantita-
tively.

1] J.W Boylston, WG Leback, “Toward Responsible Shipbuilding,” Transactions,

|
SNAME, 1975




Wth the data so obtained, researchers
visited several shipyards and owners in
order to discuss their responses in nore
detail. Thus, this publication which is
based uﬁon met hodol ogy general |y applied
by Ishikawajima-Harim Heavy |ndustries,
Co., Ltd. (IH) of Japan, also reflects
opinions of US. shipbuilders and ship
owner s

1.3 Troubles Experienced During
Construction in US Shipyards

Questionnaires were sent to 15 ship-
yards and to 25 owners. Ten shipbuilders
and 9 owners responded. The question-
naires and answer sumaries are in
Appendi x A

The questions were designed to pro-
vide contrastin?_views concerning the
sources of conflicts. The followng
resBonse sunnarY identifies causes of
probl ems actual Iy experienced:

1.3.1 Probl ens

Question: What kind of matters did the
problems relate to?

Top Five Answers

Rank Shi pyard Owner
1 Engi neering Engi neering
or Design or Design
2 | nspection Qual ity of
Vr kmanshi p
3 Appr oval Pai nting
Procedures
4 Pai nting Shi pyar d
Practice
5 Shi pyard | nspection

Practice

Corment s:

Both claim that “En?ineering or De-
sign” is the top problem area. Evident-
ly, this is attributed to poor engineer-
ing or lack of understanding of design
features during technical negotiations
bet ween shipbuilders and owners

The second rank provides quite a con-
trast as shipyards identified “lInspec-
tion” while owners blame “Quality of
Wr kmanshi p.” Goviously, they have dif-
ferent quality criteria

“Painting” and “Shipyard Practice”

seem to be regarded equally by ship-
bui | ders and owners.

Question: \Wat was the nature of

troubl es? ond "Qulity
Top Seven Answers
Rank Shi pyard Onner_
1 Pai nting Erection
2 Vendor Vel di ng
Draw ngs
: Quartors B
4 Pi pi ng Pai nting
5 Machi nery Fabrication
Qutfitting
6 Quality of Machi nery
Vendor Material Qutfitting
7 Fabrication Assenbl y



Conment s

Common “Practice” and “Quality” trou-
bles relate to “Painting”, “Piping” and
“Machinery Qutfitting”. “As shipbuilders
and owners are recognizing the sane
probl em areas, such hassles could be
prevented rather easily by |nten3|f¥|ng
ﬁxcgange of information and data before-

and.

Shi pbui I ders conpl ain about poor or
del ayed vendor-draw ngs and poor quality
of vendor-supplied machinery or other
materials. Because of such deficiencies,
shi pbui | ders experience serious problens
in design and enﬂineering which are
causi ng design changes and/or adversely
i npact on design schedul es.

1.3.2 Causes

. you think causes
Question: Wat do during construction?

Top Five Answers

Rank Shi pyard Oaner
| Unexpect ed Poor
Oaner Production
Requi r ement Quality
2 Unexpected Owner Poor
Representative alit
equi rement ntro
3 I nconpl et e Poor
Cont ract Design or
Negoti ation Engi neering
4 Poor Troubl e- I nconpl et e
Shoot i ng Cont ract
Techni que Negotiation
5 Unexpect ed Poor Troubl e-
CG Shoot i ng
Requi r ement Techni que

Coment s:

The causes of trouble show significant
differences between the two sides. The
owners blanme “Poor Production Quality”,
“Poor Quality Control” and “Poor Design
or Engineering”. At the same ranks
shipyards are focusing on unexpected
requirements from owners and their rep-
resentatives in the field as major
causes of troubles. Significantly, both
admt that “Inconplete Contract Negotia-
tion” is also a major cause. Both appre-
ciate the need for nmore intensive con-
tract negotiations.

1.4 Summary of Interviews

After assimlating the answers to the
questionnaires, the researchers visited
three shipyards, two owners and one
i ndependent design firmin order to
obtain details about problems reported.
The results, categorized by major causes
of trouble, are as follows:

1.4.1 Troubl es Caused by Oaner
Furni shed Dr aw ngs

Exanpl es of problens experienced by a
shipyard which ranked "Engineering or
Design” first in response to the ques-
tion “Wat kind of matters were the
troubles related to?", are:

Exanpl e No. 1:

Owner - furnished hull lines and propel-
ler drawings were nodified by a ship-
yard. Durin% sea trials there was unac-
ceptable vibration,

Exampl e No. 2:

Regarding certain fittings, an owner
insisted on nmore elaborate design de-
tails and better quality than was indi-
cated on a quidance plan furnished by
the owner as part of the contract.



In both cases the shipyard was con-
fronted with a hold-harnless clause in
the contract which, being a generality
rather than a true specification, stipu-
lated that, “The Contractor shall be
responsi bl e for the construction, using
good shipbuilding practice, of a com
plete and seaworthy ship.”

Such troubles raise the question of
“||ab|||tg’ of the design draw ngs
suppl i ed an owner or owner’'s design
agent. Normally, design agents do not
warrant or assume responsibility for any
expenses for damages originating from
design. In nost cases, a shiﬁyard S
forced to concede and bear the burden
regardl ess of responsibility. To avoid
problens originating from owner-furnish-
ed draw ngs, a shipyard should have a
|l awyer draft for inclusion in contracts
a statement to the followng effect:

"Any defects or errors discovered in
owner - furni shed draw ngs shall be
solved by taking appropriate measures
upon consent by both parties. The
Cont ract or (shlryard) shall not as-
sune responsibility nor bear the
expenses incurred in any damages or
rework, etc., originating from the
defects or errors in owner-furnished
draw ngs.”

1.4.2 Troubles Related to Owners’
| nspectors

Some exanpl es of problems experienced

by shipbuilders that are due to field
inspectors who represent owners, are

Exanpl e No. 1:

A hull block was inspected and ap-
proved bY one inspector in a shop during
a schedul ed period allowed for inspec-
tion imediately followng block conple-
tion. Later, the same block was rejected
by another inspector at the building
berth during hull erection.

I nspections by several different peo-
ple are apt to cause inconsistency and
conflicts in judging quality or workman-
ship. Each inspector enploys to sone
extent, unique criteria for judging
quality. For exanple, renoval of mnor
items which do not affect hull struc-
ture, such as lugs and padeyes used in
bui | ding processes, may be of no concern
to the tirst inspector. Yet, a second
inspector at the building site may in-
sist on their removal although scaffold-
ing is then required and costs for the
sane work are significantly increased.

Exampl e No. 2:

A piping and valve arrangement had to
be relocated to satisfy a requirenent
for accessibility and maintenance as
det er m ned b% a ship’ s engineer who
arrived in the yard before his ship was
delivered. The arrangement had been
previously approved by one of the own-
er’s inspectors who judged that there
were no operability or maintainability
problens. Yet, the shipyard had to re-
work the arrangement on board at great
expense, as the requirenent from the
ship’s engineer prevailed. This is a
typical exanple of.inponsistenc¥ in
Judﬁenent between individuals. To avoid
such problems, an owner’s chief repre-
sentative stationed in a shipyard shoul d
have authoritg to consolidate require-
ments raised by all other of the owner's
representatives and should present for
acconpl i shment only those considered
necessary to neet the requirements of
the contract plans and specifications.



Anot her shi pbui | der conpl ai ned t hat
one owner had more than ten inspectors
stationed in the yard during the whole
production period. Also, this rather
permanent group was supplenmented by one
or two specialists having very parochial
concerns who arrivedcfer|odica||y. Al
were | oosely organized. As a result,
inspectors individually listed their
requirenents and randonmy presented them
to various shipyard personnel without
having them screened by the owner’s
chief inspector who was responsible for
selecting the items to be executed.

Mich confusion was caused in produc-
tion because the various inspectors
were submitting inconsistent require-
ments. The matter became worse when the
ship's crew joined the inspection team
just before ship delivery creating re-
work under on-board, adverse conditions
with great potential for disru tin? t he
schedul ed delivery date and schedul es
for other ships being constructed. Such
probl ens coul d have been avoided if the
owner’s chief representative had greater
control over his assistants and the
ship’s crew,

On the other hand, owners assign many

inspectors when they do not trust a ship-

gard’s qual ity and workmanship. Ship-
uilders can establish such trust wth
effective systens for statistical con-
trol of qua itr and accuracy. Statisti-
cal evidence of how a shipbuilding sys-
tem perforns, presented during pre-
contract negotiations, wll assure a
know edgeabl e owner that |ess inspection
is justified and the consequences will
be 1nmproved quality and productivity
from which both parties will benefit.

Al'so, just as nmuch as some ownerts
chief representatives do not coordinate
the activities of their inspectors,
within some shipyards there are inade-
quate managenent systems for decisive
processing of regorts by owners’ inspec-
tors. Petty squabbles sometimes erupt
because a weak shipyard manager avoi ds
resolving responsibility conflicts, such
as between engineers and contract ad-
mnistrators, or because designers “take
too long to study the problemand pro-
pose expensive fixes.” Production people
often then barge ahead with fixes of
sone sort without know edge of possible
consequences or Wi thout recording costs
specifically due to such rework

The only solution is assignnent of a
single shipyard authority to consolidate
owner reports of unsatisfactory features
and to respond in accordance wth a
single shipyard policy.

1.4.3 Oher Probl ens Experienced by
Shi pyar ds

0 There are insufficient quality and
inspection standards particularly for
accuracy in hull structure and for

painting. Typi ( cunents, ex-
cerpts are in endi x_B,| which avoid
many conflicts between owners and

Japanese shipbuilders are




- Japanese Shipbuilding Quality
Standard - Hull Part (JSQS) which is
publ i shed by The Society of Nava
Architects of Japan for the benefit
of all Japanese shipyards. The sta-
tistically derived contents describe
the normal accuracies for comon
structural details achieved by the
shipbuilding industry. Thus it is not
conceived arbitrarily or b% consen-
sus. As it reflects what the industry
does normally with normal shipyard
where withal, the publication is ref-
erenced in contracts so as to avoid
omner/sh|FbU|Ider di sputes concerning
structural accuracy. FZ]

- Shi pbui | ding Process and I nspection
Standard (SPAI'S) which is published
by IH for the benefit of IH ship-
yards and which is referenced in
contracts.

- gﬁalit¥ and Inspection Standard for

I ps Painting FQSSP) which is pub-
lished by IH for the benefit of IH
shipyards. Athough some witten des-
cription is included, the publication
consists mostly of perfectly repro-
duced color plates that clearly show
differences in the various degrees of
surface BreParat|on that owners and
| H shipbuilders discuss during pre-
contract negotiations and ultimately
reference in contracts.

o Contract specifications based on stan-

dard specitications published by the

Maritinme Admnistration (MarAd), are
too detailed. Little roomis left to
provide alternatives.

[2] A project to so collect,

conbine and publish structura
achieved by US. shipbuilders, is to be inplemented by the Nationa

The scope of approval plans are too
ext ensi ve.

In some cases owner’'s options are
too extensive. For exanple, one con-
tract included an owner option to
change the propul sion system from
“steant to “diesel”. Reportedly, the
shipyard had to prepare two designs
pending the owner’s selection.

Brand names acconpanied by “or equal”
are defacto specitications for the
brand names. Shipyards have difficulty
in negotiating prices with such sup-
pliers. Eventually, the shipyard pays
higher prices as owners’ preferences
usual l'y prevail.

There is inadequate conmunication be-
tween shipyards’ design and production
functions. In the absence of a docu-
nented buil d strategg prepared and
continually refined by production en-
gineers, production requirements are
neglected in contract design and sub-
sequent design phases

accuracies normally
Shi pbui I di ng

Research Program with a schedule start early in 1985

6



2.0 BASIC OBJECTIVES AND STRATEG ES OF
PRE- CONTRACT  NEGOTI ATl ONS

2.1 Objectives

The traditional objective of pre-
contract negotiation is to only define a
vessel 's performance, material quality
and functional requirenents of machinery
systens and equi pnent. However, these
definitions establish the bases of mate-
rial costs, but not necessarily |abor
costs. The latter are normally based
upon a shipyard s normal practices,
production processes, quality of work-
manship, etc., which could be easily
affected by non-standard owner require-
ment s.

Defining the factors which are pecu-
liar to a shipyard during pre-contract
negotiations is equally rnportant. They
nust be reflected in the specification
requirements and contract price ulti-
mately negotiated. In other words, for
nodern shipbuilding systems, the primary
objective of pre-contract negotiation
al so includes obtaininﬂ clear nutua
under standi ng of how the ship is going
to be built, and what quality and work-
manship 1s assured by the shipyard.

The efforts for such definition may
not be necessary for long-tine custoners
who are quite famliar with a shipyards
practices. For instance, a ship built in
the past by a yard could be selected as
criteria for a ship to be built. But
even then, conflicts may occur if there
are significant chanﬂes in imediately
assigned owner and shipyard personnel or
if the ship’s nature or quality require-
nments are really quite different from
the one previously built.

O course, nmore prudence is required
when dealing with first-tine custoners
who have no experience with or know edge
of the yard. By clarifying how a ship Is

going to be burlt, and what qualify and
wor kmanship 1s assured by the shipyard
during pre-confract negotiations, unex-
pected requirements after contract award
are mnimzed.

The understandings and/or agreenents
reached during pre-contract negotiations
shoul d be docunented in the contract or
in the contract specifications or at-
tached as nemoranda to either one. Q her-
wse, there will be no evidence of under-
standings even though the matters had
been thoroughly discussed and agreed
upon between the two parties.

2.2 Inportance of Pre-Contract
Negot  ation

2.2.1 General

Pre-contract negotiations are quite
time consumng if all engineering and
production matters are to be addressed.
However, both a shipbuilder and owner
nust be patient enough to spend the time
required to clarify anbiguities in pro-
posed contract plans and specifications
that could generate serious conflicts in
the future.

Cﬁestionnaire responses confirned that
such troubles mostly occur late in the
overal | process as a ship is being con-
structed on a building berth. The |ater
probl ens occur, the costlier they are to

sol ve.




A drawback of traditional contract
plans and specifications is that they
are design- rather than production-
oriented. This is due to the fact that
most are prepared by an owner or owner’s

design agent for bidding purposes. There-

fore, the absence of production require-
ments in such plans and specifications
shoul d be expected.

A shipyard is responsible to exam ne
proposed contract plans and specifica-
tions from a production standpoint as
wel | as engineering’'s and to propose
modi fications and/or additions in order
to include production’s build strategy
and other needs during pre-contract
negotiations. Needless to say, such
consi derations should be thoroughly dis-
cussed and settled before fixing a con-
tract price and before including themin
appropriate contract documents. Further,
a shipbuilder cannot effectively nego-
tiate without a professional production-
engineerin? capability to formally docu-
nment a build strategy and other produc-
tion requirenents before negotiations
start.

In some cases, shipbuilders defer such
negotiations to a post-contract stage
nmerely to expedite signing contracts
Cobviously, such practice is risky as it
I's nuch easier to solve problens before
contract award where the absence of a
ship's price allows nore freedom to
negotiate.

2.2.2 Contract Plans

Not all US. shipyards have sufficient
engi neering capability to prepare con-
tract plans and specifications. Tradi-
tionally, contract plans are furnished
by an owner’'s technical department or
design agent, mainly for bidding pur-
poses. Accordingly, such documents only
define functional requirements and
disregard producibility considerations.

In contrast, nost Japanese shiprards
have powerful basic-design capabilities
in order to design and produce any ship
from scratch. Thus, they are able to
treat basic or contract desi%n as part
of a shipbuilding process. They readily
incorporate a burld strategy and produc-
tion practices and standards as means
for preventing conflicts particularly
during construction.

A shipyard' s basic design capability
affects the character of contract design
In modern shinuiIding systens, basic
design assimlates production-engineer-
ing Inputs and produces a product -
oriented contract design, i.e., one that
fully protects a shipyard s production
pol i ci es.

Therefore, a shipyard nust foster or
control a conpetent basic design func-
tion which can participate in negotia-
tions in order to insure that the yard's
production concerns are incorporated
In proposed contract documents prepared
by an owner or owner’'s design agent.
| deal |y, a shipyard would have the capa-
bility to both design a ship to neet a
prospective owner’'s basic requirements
and to produce the contract plans and
specifications in-house.

However, if a shipyard has capable
Production engineers who can devise
ormal |y docunent and convey a build
strategy and other pertinent production
concerns, the shipyard' s enployment of a
design agent to function as a basic-
design capability and to participate in
behal f of the shipbuilder in negotiating
a contract design, could also be effec-
tive. In short, the major need is for
production engineers who are able to
adequately communicate with designers
regardl ess of where the latter are
| ocat ed.

Basic or contract design is part of
the shipbuilding process in nodern ship-
bui | ding systens.



If a shipyard has or controls such
capability, an owner would only have to
provide a conceptual specification which
addresses basic characteristics while
deferrin% preparation of contract plans
to the shipyard. This approach permts a
shipyard ideal freedom to incorporate
production-engineering matters while, at
the sane tine, satisfying owner require-
ments.

Qoviously, an owner and a shipbuil der
woul d have to elect some way, a letter
of intent perhaps, to encourage their
negotiation of a nutually-satisfactory
contract design. Sophisticated owners
have pertinent ex?erience and at |east
one has successfully conpleted such
negotiations with two US. shipyards as
of Septenber 1984.

In order to expedite preparation of
contract specifications, a shipyard
shoul d establish standard specifications
for each type of ship which the shipyard
intends to construct, e.g., tanker, bulk
carrier, container ship, etc

MarAd standard specifications coul d
provide a suitable format but should be
expanded to include production practices
and standards that a shlﬂyard_wll ac-
tually apPIy. However, shipbuilders mde
many conplaints regarding the contents
of MarAd standard specifications which
are no |onger mandatory but, in the
absence of other such conpilations,
influence traditional preparation of
shi pbui I ding specifications. Proposed
changes and reasons therefore, to adapt
Mar Ad standard specifications as ship-
yard standard specifications, are pre-
sented in[Appendix C

The scope of contract.PIans and gui d-
ance drawngs required it MirAd stan-
dard specifications are invoked, is too
extensive. For exanple, nost Japanese
shipyards enploy only contract speci-

fications and a general arrangenent. Pro-

duction practices and inspection stan-
dards are only invoked when a shipyard
anﬁ owner are not famliar wth each
ot her.

Al'though other plans are discussed
with an owner during pre-contract nego-
tiations, e.g., prelinmnary nidship sec-
tion, machinery arrangenent, piping dia-
grans, electric-load analysis, electric
one-line diagrams and hul |/ machinery/
electric back-uP calculations, they are
not usually included in a contract pack-
age. If nutual understanding has been
reached on such prelimnary draw ngs
during pre-contract negotiations, there
IS no necessity to include them as con-
tract plans.

2.3 Items to be Discussed During
Pre-Contract Negotiations

If contract plans and specifications
were prepared by an owner or owner’s
design agent, a shipyard should spend
sufficient time to review them from both
design and production viewpoints. Re-
views by production engineers are espe-
cially necessary to identify items which
will not meet their production practices
or facilities. Such itens should be
listed in priority order together wth
proposed sol utions so that they may be
efficiently discussed during pre-
contract negotiations.

Anot her practical procedure is to have
a standard check list which identifies
maj or design and production items that
shoul d always be discussed with prospec-
tive owners.

Pre-contract negotiations should first
address general matters so that they are
clarified before entering into discus-
sions concerning details. The follomﬁn?
are some of the najor items which should
be addressed on a priority basis during
the initial discussion stage:



2.3.1 General

0

0

Applicable rules, regulations, etc.
Owner’s plan-approval procedures,
scope of approval drawngs, authority
of owner’s representatives/superinten-
dents to be stationed in the shipyard

design changes, cost adjustments, etc

Eroduc-

Bui I di ng strate?y and met hods,
con-

tion processes (1.e., hull-bloc
struction, zone outfitting, zone
painting), inspection and accuracy
standards, painting systems, etc.

Significance of statistical control
met hods and schedul e adherence to
both owner and shipbuil der

Vendor s/ suppliers of najor machinery
and equi pment.

Guarantee itens,
speed, fuel

e.g., deadweight
consunption, and delivery.

Sea trials, testing, etc.

.3.2 Hull

Principal hull particulars wth backup
calculations, i.e., trim and stability
cal cul ations, speed-power calcul a-
tions, etc.

General arrangement including cargo
hol d/tank arrangenent and cabin ar-
rangenent .

Cargo | oading/unloading systens such
as:

- for tankers, cargo punps and cargo

pi ping system

- for dry-cargo ships: cargo gear

(derricks, deck cranes, etc.).

Bases for structural design, i.e.,
scantling draft, heavy-cargo |oading,
al ternate-hol d | oading, ice strength-
ening, double-bottom reinforcement
for grab-bucket handling, deck rein-
forcement for deck cargo, fork lifts
vehicles, etc.
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Bases for design of hull systens,
machi nery and equipment, i.e., heat,
ventilation and air conditioning
mooring, reefer stores, cargo hatches,
cargo wnches/gear, fire fighting

etc.

Major hul | -piping diagrans.

Special equi pment/systens, i.e.,
container-cell guides/fittings, etc.
. 3.3 Machi nery

Principal -machinery particulars wth

backup calculations, i.e., heat bal-

ance, etc.

Bases for design of machinery systens.
Machi nery arrangement.

Mai n-engine and ancillary systens.
Piping diagrams for machinery systens.

Bases for shafting and propeller
desi gns.

Engi ne-room aut omati on systens and
Mmai n-engine renmote-control system

Wr kshop/ st oreroom arrangements.

.3.4 Electrica

Principal electrical-particulars with
backup cal cul ations, i.e., electric-

| oad analysis, etc

Bases for design of electrical systens.
One-line electric wiring diagrans.

Arrangement of electrical equipment.

Control console in engine-control
room
Bridge console.

Switchboard, group starter panels, etc
Navi gation equi pnent.

Wreless equipment.



In order to facilitate discussion, the
sgecifications shoul d be organized so
that a description of each ship-system
can be read in a single chapter or sec-
tion instead of having to refer to var-
ious parts of the specifications. Al so,
general matters should be witten in the
beginning of a chapter with detailed
descriptions follow ng.

Appendi x_D ¢ontains the table of
contents for a typical Japanese ship-
yard's standard specifications for
tankers.

Bui | ding methods, production proces-
ses, |nsFect|on/test[ng standards, etc.,
are usually not detailed in a specifica-
tion but, instead, are organized as
separate booklets, and are invoked as
necessary by reference in the contract.
Typi cal such docunents are:

0 “Japanese Cyality Standards - Hull
Part (JSQS) 1982" published by the
Research Committee on Steel Ship-
bui | ding, The Society of Naval
Architects of Japan.

0 “Shipbuildin% Process and |nspection
Standards (SPAIS)” issued by IH

0 “Quality and Inspection Standards for
gﬁips %a' ' '

inting (QSSP)” issued by IH.

Excerpts are included in| Appendix B.
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3.0 TECHNI CAL MATTERS TO BE CLARIFIED
3.1 Ceneral

As mentioned in the previous chapters,
owners’ and shipbuilders’ interpreta-
tions of specification requirements of-
ten differ. Quality criteria, such as
wor kmanshi p acceptance-levels, surface
treatment for painting, welding, etc.,
are in many cases quite difficult to
define and sometinmes nust depend on
personal determninations. Naturally,
there are conflicts. Therefore, thorough
di scussions are essential to arrive at
under standing of each other’s intentions
i deas and concerns, so that conmmon
criteria which is satisfactory to both
parties may be established.

Specification descriptions should be
sufticient enough to define required
functions, performances and quality
| evel s. Descriptions that are too vague
will cause different interpretations
while descriptions that are too detailed
will restrict a shiFyard’s freedom to
select equivalent alternatives. Also, a
shipyard's responsibility should be
clearly defined so that it is protected
fromirrational and unrealistic clains.

Before entering into contract negotia-
tions, a shipyard must fully exam ne and
di gest requirements and meanings of
proposed contract plans and specifica-
tions, especially those proposed by an
owner or owner’s design agent.
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Problens should be listed in priority
order together with proposed solutions
Review by production engineers as well
as engineering people is essential in
order to incorporate a building strategy
that best suits a shipyard s normal
processes. Responsible production per-
sonnel should participate in pre-con-
tract negotiations

Standards which are intended to be
used for design, materials, production,
i nspection, testing, etc., should be
prepared for presentation during negoti-
ations. An owner’s understanding of
production processes and configurations
of standard products, is greatly facili-
ta&ed when a shipyard enploys visua
ai ds.

Check lists should be enployed to
ensure that no major item which requires
clarification, is overlooked.



Ceneral |y, a contract specification
consists of general provisions and
hul I, machinery and el ectrical specifi-
cations. The latter provide specific
requirements for each non-general cate- ~(sh
gory. As the US. Maritime Adninistra- assune responsibility nor bear the
tion Standard Specification for Slow expenses incurred in any damages or
Speed Diesel Merchant Ship Construction rework, etc., originating from the
IS so organized and generally serves as defects or errors in owner-furnished
the pattern which US. owners, design draw ngs.”
firms and shipbuilders enploy, it wll o _ .
be used as a basis for discussion in the 0 Shipbuilding Practice, Quality
fol  ow ng passages which address techni- Standar ds
cal items which should be further clari-
fied. Pertinent references are parenthe-
sized. [1]

“Any defects or errors discovered in
owner - furni shed drawi ngs shall be
solved by taking approgriate nea-
sures upon consent by both parties.
The Contractor (shipyard) shall not

Qual ity of workmanship is nmost dif-
ficult to define. Conflicts during
i nspection by an owner’'s representa-
3.2 General Provisions (Section 1*) tive, such as those described in Part
1.4.2 are troublesome if there are no
pre-established quality standards or
criteria. ality standards such as
JSQS (see[Appendi x B) |which are de-
rived analyticalTy from statistical
control methods in order to describe
how wor k processes nornal |y perform
throughout a shipbuilding 1ndustry,
are necessary and should be invoked in
contract specifications or otherw se
made part of the contract by reference

3.2.1 Ceneral Specification
Requirements (Article 2)

o Liability of the Shipyard

The legal liability of a shipbuilder
to correct errors and/or defects in
engineering, materials and product
quality is always a conflicting issue
between a shipbuilder and an owner,
especially when the contract plans and
specifications are furnished by an
owner or owner’s desié;n agent. Some
exanpl es are described in Part 1.4.1.

3.2.2 Principal Characteristics
(Article 3)

If a shipyard proposes a basic design
for a ship requirement, the shipyard
should also present principal character-
istics with supporting data such as trim
and stability calculations, speed-power
anal ysis, etc. in order to provide as-

Al'though a shipyard shares responsi-
bility to detect and correct such
errors before contract award, there
are sone errors that cannot be dis-
covered until sonme degree of detail

design is acconplished. As a shipyard
shoul'd have protection from bearing
the expense of such errors, as stated
previously and repeated for enphasis,
a lawer should be retained to draft
for inclusion in contracts a statement
to the followng effect:

surances to a prospective owner. In
addition, a shipbuilder should supple-
ment description of principal character-
istics in a specification with a ship’'s
general description such as the follow
Ing:

[1] Standard Specification for Slow Speed Diesel Merchant Ship Construction dated
June 1980. Many of the hull sections [isted in the Table of Contents do not appear in

the body of the specifications. Instead,

reference is mude to the U.S. Mritinme

Standard Specifications for Merchant Ship Construction dated January 1979, which was
devel oped primarily for steam propulsion plants. Herein, an asterisk (*) denotes such

ref erences.



“The vessel shall be designed and con-
structed as a single screw, diesel
driven, bulk carrier with the nmachin-
ery space and al| accommmodations in-
cgud}ng the navigation bridge, |ocat-
ed aft.”

“The vessel shall have a single contin-
uous freeboard deck with a detached
forecastle, and six (6) tiers of deck
house situated on the aft upper deck,
and shall have a bul bous bow, raked
stem and transom stern.”

“The vessel shall satisfy one conpart-
nment damage stability.”

“The hull under the upper deck shall be
divided by watertight bul kheads to
form the foll owing conpartnents:

Fore peak tank

Six (6) dry-cargo holds
Engi ne room

Aft peak tank”

“Detail arrangement shall be in accord-
apce with the General Arrangenent
Plan.”

“Cargo holds shall be constructed as
single hull wth hopper-sided doubl e-
bottom and top side-tanks as shown on
the General Arrangenent Plan.”

“Side hoppers shall have a slope of
approximately 45 degrees and the top
si de-tanks shall have a bottom sl ope
of approximately 30 degrees, both
against the horizontal plane.”

“The vessel shall be capable of |oading
cargo in the follow ng conditions:

1) Dry horm?eneous cargo in all
cargo hol ds.

2) Ore honmogeneous car?o in Nos. 1.
2, 4 and 6 cargo holds and the
other cargo holds enpty.

3) Gain Cargo with one slack hold
wi thout any grain shifting
boards.”
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“No. 4 cargo hold shall be used either
as a dry cargo hold or water ballast
tank (full or enpty).”

“Cargo shall not be loaded in top side-
tanks.”

“Cargo gear to be fitted.”

3.2.3 Laws, Cassification, Rules and
Requrations (ATtICI€ D)

o Effective Dates of Laws, Cassifi-
cation RuleS and Requlations

Usual Iy, pertinent laws, classifica-
tion rules and regulations effective at
the date of contract, are the bases of a
ship's contract price. However, if an
owner wishes to apply any revision in
the laws, classification rules or regu-
| ations which becomes effective after
the final bidding date or the contract
date, a shipyard should treat such a
request as a “change of contract”. The
shipyard should then submt a quotation
to the owner stating the cost difference
to make the change and the affects on
the ship's characteristics (i.e., dead-
wei ght, speed, etc.) and/or on guarantee
clauses such as for ship's delivery.

Further, shipbuilders should retain
the right to reject such requests unless
the owner accepts the shipyard' s perti-
nent quotations. This right should be
clearly stated in each shipbuilding
contract or in associated contract sPe-
cifications wth words having the fo
| owi ng effect:



“Anything not mentioned in these speci-
fications but required by the Cassi-
fication Society or Regulatory Bodies
listed herein, and as effective at the
date of _** | shall be supplied
and/ or equi pped by the Contractor. Any
changes and/or nodification of Regula-
tory Bodies’ rules effective after

, shall be treated as a change
to the Contract, and the ship's price
characteristics, guarantee terns,
etc., if affected, shall be adjusted
accordingly. “ (** designates fina
bi dding date or contract date, which-
ever is the case.)

0o Certification

Some problems occur when a ship is
to be registered in foreign countries,
e.g., Panama and Liberia, and built to
rules which are different from those
which apply to US. registered ships
Regardl ess, some owners may require
application of US. rules and regul a-
tions “just as design criteria” while
others may want rigid adherence in
order to maintain “reflagging”, i.e.,
changing from foreign to US. regis-
tration, an easy to acconplish post-
del i very option.

Usual Iy, the former case does, not
require strict application of US
rules nor US. Coast Quard (USCG
approved equi pment such as for life
saving and fire fighting. In the lat-
ter case, such equipnent requires USCG
certificates. As USCG regul ations nust
be strictly %Pplied when an owner
applies for US registration, a ship-
yard should confirm pertinent owner-
intentions during pre-contract nego-
tiations.

3.2.4 Plans_(Article 6)

Unl ess absolutely required, the scope
of contract plans and guidance plans
attached to a contract should be nini-
mzed. Such proposed plans to be Iisted
in a contract should be carefully dis-
cussed regarding their intent during
pre-contract negotiations.
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If an owner or owner’s design agent
proposes contract and guidance plans,
the shipyard nust be sure that principal
characteristics or performnce of the
contenplated ship are sustained especi-
ally when speed, deadweight, etc., are
to be guaranteed by the shipyard. For
exanple, Hull Lines, Mdship Section and
Scantling Plans are the key dramﬁhﬂs
that affect a sh|g’s speed, lightship
weight, trim stability, etc. Avoiding
these responsibilities unless basic de-
sign is performed by the shipyard, is
advi sabl e.

If a builder’s Puarantee IS required,
the shipyard should during pre-contract
negotiations include the affects on
price and delivery for the shipyard to
confirm the power estimate, |ightship
wei ght cal cul'ations, etc., to be pro-
vided by an owner or owner’'s design
agent .

|f business circunstances dictate
otherwise and a guarantee is still re-
quired, the shipbuilder should at [east
obtain copies of the pertinent power
estimte, lightship weight calculations,
etc., prepared by an owner or owner’s
design agent. Such documents are needed
as evidence for protecting the shipyard
if related deficiencies are found at
ship's conpletion.

Typically in Japan, contract Plans are
furni shed by shipyards and usual [y con-
sist only of Ship Specifications and a
General Arrangement suppl enented by
Quality and Inspection Standards which
are also regarded as contract plans

In the Japanese shipbuilding industry,
Lines, Mdship Section, Mchinery Ar-
rangenent and ot her guidance plans
usual Iy regarded as contract plans in
the U'S. shipbuilding industry, are only
prepared as prelimnary plans for pre-
contract negotiations to confirm an
owner’ s concept and requirenments. Final
such plans are submitted to the owner
for approval after contract award



This approach, nutually beneficial to
owners and shipyards, saves tine and
costs associated with preparation of
contracts. As detailed engineering is
perforned based on the latest technica
I nformation furnished by material and
machi nery suppliers, design errors and
changes after contract award are mini-
m zed.

3.2.5 Wiaght and Center of Gavity
(Article 7)

Usual Iy, submttal of weight and cen-
ter of gravity cal cul ations are not
required in a commercial ship contract.
However, if the contract and guidance
plans are being furnished by an owner or
owner’s design agent, the shipyard
shoul d request |1ghtship-weight calcula-
tions and other necessary back-up data
fromthe owner.

During pre-contract negotiations
lightship weight should be clearly de-
fined because sometinmes the definitions
used for foreign registration differ
fromthe standard U S. definition.

3.2.6 Stability and Subdivision
(Article 8)

0 One Compartnent Danage Stability

One conpartment damage stability is
not normally required for commercia
drr-cargo ships. However, when specifi-
cally required, basic conditions such as
permeability, margin line, list, etc.
shoul d be defined in the contract speci-
fications.

o Trimand Stability Calcul ations

Defining typical ship conditions for
trim stability and |ongitudinal bend-
I ng-moment cal cul ations, is advisable.
For a commercial cargo ship or oil tank-
er, the followng conditions are normal-
l'y sufficient:

- Full-load (maxinum draft) departure
and arrival conditions wth honmpgen-
eous cargo.
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Heavy ballast (at rough sea), depar-
ture and arrival conditions.

Normal ballast, departure and arriva
condi tion.

For grain cargo, departure and arri-
val condition with grain storage
factor in accordance with SOLAS re-
qui renent s

For alternate cargo-hold |oadings
full-load departure and arriva
conditions with cargo holds |oaded
as designated.

Each of the above may need cal cul a-
tions with fuel and fresh-water tanks
fully loaded and partially |oaded, de-
pendi ng upon voyage |egs.

3.2.7 Model Tests and Ship Perfornmance
Predictions (Article 9)

Hydr odynam ¢, speed and nmaneuverability
anal yses can now be obtained with high
accuracy through use of conputers. Thus,
nodel tests are not always necessary for
designing even some high-performnce
hul| forns. Because their conputer anal-
ysi s techniques are proven to be reli-
able, some shipbuilders have elim nated
need for tank testing nodels. They spe-
cifically identify expense for an own-
er's requirement to tank test a nodel as
an incremental cost added to the ship's
price.

One shipbuilding firm having hul
nunbers up to nearly 3,000, has never
had to pay a penalty for not fulfilling
8ﬁaranteed speed and fuel consunption.

rrent practice is to rely alnmost ex-
clusively on conputer anaIKses inlieu
of model tests. Further, that firmis
willing to perform such analyses for
ot her shipbuilders and to guarantee
predicted speed and fuel consunption.
Costs in terns of both noney and tine
woul d be favorable conpared to tradi-
tional tank testing.



Sometimes an owner does not have con-
fidence in a shipyard s conputer ob-
tained predictions and requires nodel
testing as confirmation. If still not
satisfied, the owner may ask for modifi-
cations in the hull form necessitating
addi tional model testing with the possi-
bility of adverse inpact on the ship-
bui | der’s design and production sched-
ules. Thus, such requirements should be
thoroughly discussed during pre-contract
negotiations. Is the objective to create
a hull formor to confirm existing
lines? In both cases, the nethod, conpu-
ter or tank testing a model, should be
deci ded before contract award

3.2.8 Vibration and Noise (Article 11)

o Vibration

Vibration acceptance levels are
usual Iy vague and can cause conflicts
between owners and shipbuilders. There
are some acceptance |evels for verti-
cal and horizontal readings proposed
by Meister, Janeway, Johnson and
Aylin%; Kumai, Kanazawa, |SO, etc.
but these are 0n|¥ suitable as refer-
ences when a probl em occurs. Nonet he-
less, a shipyard should be prepared
with sone criteria which are interna-
tionally accepted.

For diesel ships in particular, con-
ducting a hull-vibration analysis dur-
ing basic design is extrenely prudent.
|f unacceptable resonant vibration is
|ikely to occur, appropriate counter-
neasures coul d be taken in a timely
manner. Renedial efforts follow ng sea
trials are usually very costly.

3.2.9 Access for Inspection During
Construction (Article 13)

Wiere zone outfitting and painting of
hull blocks is practiced, shipyard pro-
cedures should insure that hull-block
insEections and outfitting and painting
work are scheduled so that they do not
interfere with each other. Pipe pieces
my be tested fol | owing their manufac-
ture in a shop. Also, pipe assenblies
are usually tested followng on-unit or
on-block outfitting. [2]

Final tests of whole systems are made
during dock and sea trials. What shoul d
be tested and when tests wll be mde
should be discussed during pre-contract
negotiations so that an owner’s resident
superintendent conprehends a shi£yard’s
test plan and schedul e beforehand.

Provision for tenporary openings in a
hull to provide access to an engine
room etc. during hull construction and
outfitting, should also be discussed and
agreed upon during pre-contract negotia-
tions

3.2.10 Inspection (Article 14)

I nspection has been discussed previ-
ously and is one of the major causes of
owner/ shi pbui | der arguments.

Cﬁestionnaire responses disclose that
both owners and shipbuilders consider
insBection to be the source of many

probl ems. \Where there are no agreeable
acceptance standards, such conflicts
often hitter, wll continue. Experiences
disclose that the nost problematic areas
are:

0 Msalignment of hull structura
menbers, piping, etc.

0 Indents on shell, deck and bul khead
plates

[2] “Unit” designates an assenbly of just fittings; no hull structure is represented.



0 Vel ding.
0 Surface preparation for painting.

o Removal of: deposits due to weld
splatter, tenporary pieces from
structural assenblies, etc.

o Conpletion status of hull, outfit and
painting work at times scheduled for
tests.

Acceptance criteria regarding the
foregoing usually differ-between indi-
viduals and are difficult to define
wi thout authoritative backgrounds
Therefore, acceptance levels or criteria
established by institutions, such as
classification and professional soci-
eties havinF representation by owners
and shipbuilders, are most suitable for
arriving at criteria acceptable to al
concer ned.

Standard - Hull Part” (JSQS) maintal ned
by The Society of Naval Architects of
Japan is even nore effective than a
traditional standard because it is a
conpi lation of accuracies achieved by
the Japanese shipbuilding industry when
work is normally applied. JSQS wnhen
referenced in contracts becomes the
basis for nutual agreement concernin?
accuracies for many structural details
that an owner can expect and that a
shipyard can readily achieve with nor-
mal | y-applied methods. Pricing is fixed
accordingly based on normal cy.

The *Japanese Shipbuildin? Quality

|f for sonme very special ship, higher
orders of accurac% are required, then,
JS@ is enployed by both parties as the
baseline for negotiating costs that will
occur due to having to apply specific
extraordinary work nethods in order to
achi eve sPeC|f|c increases in accuracy
for specific structural details. JSQS is
wi del'y used by Japanese shipbuilders
particularly tor export ships.

19

In addition, some shipyards in Japan
established their own standards such as
| H"s “Shipbuilding Process and Inspec-
tion Standards” (SPAI'S). Another good
exanple is IH's “Quality and Inigectlon
Standard for %mstM|w"(QS?.
Because words are not adequate to de-
scribe certain conditions, particularly
regarding grades of steel-surface prepa-
ration for painting, exquisite color
photos are incorporated that serve for
conparison by an inspector in order to
determ ne acceptance of an actual sur-
face prepared in accordance with a very
exacting specification.

As photographs of sufficient quality
cannot be reproduced herein, the follow
ing captions fromIH's QI SSP serve to
convey some idea of the fine distinc-
tions in surface-preparation grades that
can only be ascertained by managers,
workers and inspectors by reference to
exqui site photographs:

| SP-A Shot Blast Cleaning - MII
scal e has been removed conpletely, and
the remaining traces, after renoval of
mll scale, are partly visible in the
formof spots or stripes.

| SP-B Shot Blast Cleaning - MII
scal e has been removed conpletely, and
little remining traces after renova
of rust are visible.

| SC-B Disc Sanding and Power Brushing
to Burnt Areas where LonP_Exposure
Wash Primer has been applied. A nost
all rust has been renoved, and shop
prinE{ near the burnt area is changed
In color.

| CC-A Disc Sanding and/or Power
Brushing to Burnt Areas where Long
Exposure Wash Prinmer has been applied.
Rust remaining in ﬁits is visible, and
shop primer near the burnt area is
changed in color.



Once such standards have been created,
they are explained during pre-contract
negotiations and attached as contract
plans or invoked by the specifications
with words having the following effect:

“The vessel shall be built under the
survey of the Cassification Society
and construction, nachinerY, outfit
and equi pnent of the vessel shall be
inspected and tested as set forth in
the Contract, and also in accordance
with JSQ, SPAIS and Q SSP.”

3.2.11 Materials and Wrknmanship
(Article 15)

o Design Conditions

For conventional comercial-ship
contracts, stipulating resultant
forces due to roll and pitch and due
to static trimor [ist conditions, is
not necessary. However, if any stipu-
lation is specifically required, the
shipyard should select appropriate
figures considering a ship's charac-
teristics

Qther design criteria, such as sea-
water and air tenperatures for cooling
systens, cleanliness factor for heat
exchangers, margins for propeller de-
sign, fluid viscosities, etc. should
al so be stipulated for design of machin-
ery-systens.

3.2.12 Hull Protection During Qutfit
Period (Article 16)

Wien Construction Differential Subsi-
dies (CDS) are not applicable certain
requirements, such as hull protection
during outfitting, are not mandatory
unl ess specified by an owner. Shipbuild-
ers who have mastered zone-oriented,
integrated hull construction, outfitting
and painting, achieve nearl* conpl ete
outfitting and painting at launching and
can effect delivery within the two or
three nmonths follow ng. Thus, whether
there is need for special hull protec-
tion between |aunching and delivery,
shoul d be discussed during pre-contract
negotiations.

3.2.13 Launching and Dry-Docki ng
(Article 17)

0 Dry-Docking

If the period between |aunching and
sea trials exceeds three nonths, the
underwater hull surfaces and propeller
coul d become foul ed by barnacles,
slime, etc. [Xy-dockin? woul d then
become essential for cleaning to in-
sure that guaranteed speed can be
denonstrated during sea trials. Cean
hul| conditions are also essential for
valid conparisons of sea-trial results
with model tank-test results and to a
propel | er design.

3.3 Planning and Schedul ing, Plans,
I nstruction Books, etc. (Section 100)

3.3.1 Approval Pl ans

Prior to a pre-contract negotiation, a
shipyard shoul d preFare a proposed |ist
of plans specifically identified for
submttal for approval by the owner
classification society and/or pertinent
regul atory bodi es.

As conpared to practice in Japan,
there is a tendency in the US. to sub-
mt too many plans for approval. Plan
anrovals should be limted to function-
al system draw ngs only. |f necessary
they should be annotated with whatever
is of special interest to a reviewer.

For exanple, if the mnimm height of
an expansion tank is of concern, a note
whi ch woul d %Fecify the mninum hei ght
on a system diagrammatic would be suffi-
cient and alleviate having to submt a
detailed arrangenment which is nmore dif-
ficult to review for the same purpose
Detail yard plans and work-instruction
drawi ngs are only required for produc-
tion purposes and need not be submtted
for approval. Al parties benefit from
such shipyard discernnent.



The fol | ow n? is the standard scope
of submttals for owner approval when
a major Japanese shipyard undertakes
construction of a conventional bulk

carrier:

0 General

- Trimand Stability Calculations with

Capacity Tables
- Sea Trial Procedure

- n-Board Test Methods (Hull,
Machinery and Electrical)

- Inclining Test and Deadwei ght
Measurenent  Met hod

0 Hull Construction

Mdship Section and Typical Transverse

Bul khead
Construction Profile
Shel | Expansi on
Wl ding Schene
Hul | Construction Standards
Main Engine Foundation
Stern Frane
Rudder
- Rudder Carrier
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0 Hull Qutfitting

Mooring Arrangement

Access and Ladder Arrangement

M scel l aneous Qutfitting Arrangement
Arrangement of Ship's Name and Marks
Stores Plan

Ventilation Plan

Punping and M scel | aneous Pi ping
Systens

Piping Diagrams in Accomadation
Quarters

Piping Diagram for Fire Fighting
System

Hatch Cover Arrangenent for Cargo
Hol ds

Air Conditioning System
Refrigerated Provision Store Plan
Joiner Plan

Joiner Wrks (Lining, Insulation and
Deck Covering)

Material Sanples for Joiner Work
Life Saving Plan
Painting Schedul e



0 Machi nery
Machi nery Arrangenent
- Engine Control Room Arrangenent
- Wrkshop Arrangement
Engi neer/El ectric Store Arrangenent
- Piping Diagrams (Machinery Part)
- Shafting Arrangement

Shafting Torsional Vibration

Cal cul ation
Propel | er Shaft Extraction Method

- Marking for Piping Systems

0o Electrica

- Electric Load Analysis

- Wring Diagrans

- Arrangement of Electric Equi pment
Practices for Electric Installations

Engine Control-Console Qutline View

- \Wheel house Qperation Stand Qutline
Vi ew

- Main Switchboard Qutline View
- Goup Starter Panel Qutline View

The above listing is acceptable to
nost owners, internationally. On rare
occasi ons, when Austified by conplicated
ship features, the scope of apProva
plans has been expanded to include key
plans which contain further details.
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3.3.2 Vendors/Suppliers Lists

One of the mjor problenms encountered
by U S. shipbuilders concerns tinmely
selection of vendors who are to provide
material s including machinery and equip-
ment. Critical tine is spent, sonetines
nmonths, in selecting a vendor and subse-
quently obtaining desperately needed
vendor - furnished information (VFl) to

roPress engi neering and detail design.
arl'y selection of vendors and avail a-
bility of VFI is absolutely essentia
for effective shipbuilding systens.

The nost effective Japanese shipbuild-
ers enploy files of vendor catalog itens
whi ch they have pre-approved and elected
to call their “standards”. For exanple,
for each punP requirement in a machinery
arrangement tor a particular main-engine
model , each of two or three vendors’
punps are listed in the shipyard's file
of standards. Although physically dif-
ferent, the punps have the same func-
tional capabilities. By special agree-
ments with such vendor's, all VFI is
?nintained up to date in the shipyards

ile.

Particularly in a market having a
wi de product mx, i.e., ships of
different designs required In varying
quantities including one of a kind
tinely arrival of VFI to permt design
progress is often nmore inportant than
tinely arrival of the machinery item
Thus, a file of vendor-catalog itens
treated as standards becomes a powerful
conpetitive edge. In effect, vendors
conpete twice. First to gain position in
a shipyard's file of standards and sec-
ond to obtain a specific order



Shi pbui | ders who maintain files of
vendor-catalog items declared as stan-
dards do not burden thenselves during
design when schedul e adherence is ex-
tremely critical, with preparation of
performance specifications and with con-
ducting reviews of vendor proposals. Nor
do they burden vendors, during an equal -
ly critical tine, with requests for pro-
posal s that contain many non-technical
terms and conditions. As recomended by
Dr. W Edwards Deming, the Anerican
known as the father of productivity in
Japan, for productivity reasons, such
shipbui [ ders do not deal wth an inordi-
nate nunber of suppliers.

In order to successfully apply a file
of vendor-catalo% i tems, shipbuilders
have to insure that only good quality
itens are listed and that resources are
invested to keep the file viable. That
i's, people nust be assigned to constant-
|y add newy discovered inproved items
and to delete itens that become obso-
lete. Such neasures, described during
pre-contract negotiation, facilitate
owner agreement to enploy a shipyard’s
file of vendor-catalog itenms declared as
shi pyard standards.

Wien a shipyard file of such vendor-
catalog items does not exist or is not
to be used for whatever reason, ship-
bui I ders shoul d discoura?e the use of a
speci fic vendor nane fol owed by “or
equal” in a specification. The practice,
intended to specify a level of quality,
is defacto proprietary specification
which inhibits a shipbuilder from get-
ting best vendor performance considering
all pertinent aspects including 3uality,
e.g., effective and tinely VFI, delivery,
and cost per item Al inpact on the
entire shipbuilding systemand are
determnants for fixing a ship's price

WWen an owner continues to specify “or
equal " for costly machinery items, dur-
ing pre-contract negotiations the owner
shoul d be advised that the shipyard s
ability to negotiate with the 1dentified
vendors is dimnished and higher costs
woul d have to be reflected in the ship's
price. Then, shiBbuiIders shoul d propose
that such items be owner-furnished.
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As another alternative, shipbuilders
shoul d enter pre-contract negotiations
with two or three vendor’s products that
are judged to be equal to each of those
specifically identified in an owner pro-
posed specification with the “or equal”
provi so. Wen agreenent is reached on a
shi pbui | der’s proposed equals, then fol-
|l ow ng contract award the shipbuilder is
free to select vendors expeditiously
without further consultations with the
owner.

As a generality, US. shipbuilders and
owners do not appreciate the extrene
inportance of timely material defini-
tion. Japanese managers contradict the
Western inpression of ideally obedient
workers when they say, "In Japan we have
to control material because we cannot
control people.” Wen dealing with ow-
ers, shipbuilders who wish to apply
effective shipbuilding systems nust con-
vey the sane sense of urgency regarding
material definition.

3.4 Hull Structure
(Sections 2*through 4*)

3.4.1 Cenera

Requi renent s

Basically, structural design is
determned by classification society
rules and requirements. Consequently,
conflicts with owners are rare. However,
shipbui | ders are responsible to confirm
| oading conditions required for an in-
tended trade so that hull structures are
properly designed to neet such require-
ments. A classification society does not
assume responsibility for any specia
| oadi ng conditions unless the conditions
are properly indicated when a shipyard
submts a classification application.

3.4.2 Loading Conditions

The loading conditions that affect
hul | structural design are:

a. Scantling draft and design draft.

b. Ore cargo loading at alternate
hol ds.



o

Loadi ng of heavy car?o (specific
gravity and stowage Tactor).

d. Reinforcenment for grab-bucket hand-
ling (double bottoé%.

e. Loading water ballast in cargo

hol ds.

f. Deck reinforcenent for |unber, con-
tainers, forklifts, heavy deck
cargo, etc.

g. |ce strengthening.

h. Combination of cargoes, e.g.
ore/oil, orelbulk/oil, etc.
i. Oher special |oading conditions

j. Omner’s scantling requirenents

beyond classification society rules

3.4.3 Structures Wich Require Owner
Confirmatlon

Structures which typically require
owners’ confirmations are:

a. Type of stern frane and rudder.

b. Stern-frame structure (casting or
vel dnent ) .

c. Cargo hold/tank bul khead structure
(corrugated or flat).

d. Type of welding inside water/oil
storage tanks (continuous or
intermttent)

e. Length and depth of bilge keels.

f. Type of cargo-hatch covers (folding
end)rolllng, side rolling, pontoon,
etc.

g. Use of high-tensile steel (strength
and |ocation).

h. TyPe of gunwal e (round or perpendi-
cul ar)
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i . Radius of rounded gunwale (if Iess
than a prescribed mninum classi-
fication rules may require stress
relieving after bending).

j. Type of waterway (extension of
sheer strake or separate flat bar).

3.4.4 Structural Quality Standards

As repeatedlr_described for enphasis,
docunented quality standards are the
best means to determne acceptable

| evel s of workmanship, particularly when
they are analytically derived

Owners’ and shipbuilders’ best inter-
ests are served by statistical-control
met hods whi ch provide constant infornma-
tion about how work processes are per-
formng. Such statistical evidence pro-
vides analytical neans for an owner to
evaluate a shipyard s quality capabili-
ties before contract award. Thus, owners
shoul d request such evidence

I'n Japan statistical evidence from all
sh|Pyards is the basis for establishing
anal ytically-derived accuracy criteria
that constitutes description of how the
industry normally performs. Thus, per-
sonal differences among owner and ship-
bui | der representatives concerning what
constitutes acceptable accuracy, are
over cone.

Further, as there is a direct rela-
tionship between quality (accuracy) and
productivity, statistical-control en-
abl es nodern shipbuilders to operate a
constantly self-inproving shipbuilding
systemwth a rate of inprovenent that
can be predicted. Thus, in a very conpe-
titive bid, a nodern shipbuilder uses
current costs discounted by the effect
of inprovenments expected to he obtained
during performance of the contenplated
construction. Both shipbuilders and own-
ers benefit.



The MarAd Standard Specification in-
cludes acceptable levels of plate fair-
ness, but such standards are also re-
quired for accuracy alignment of struc-
tural nenbers, other structural con-
cerns, welding quality, surface prepara-
tion, use of non-destructive testing
devices, and removal of lugs, sharp
corners, etc. as in the JSQS, Q SSP and
SPAI'S used by IH shipbuilders. The
absence of nutual agreement that such
docunents facilitate, is the source of
mich owner/shipbuil der discontent during
production.

Wien hull construction, outfitting and
painting are integrated in a nodern,
zone-oriented shipbuilding system the
ﬁrocedures and tining for inspecting

ull blocks and other inspections, IS
critical. Thus, both nust be carefully
consi dered, organized and made known to
surveyors and superintendents repre-
senting regulatory bodies and owners
respectively. Meetings for pre-contract
negotiation are the best time to discuss
such matters and to obtain nutual agree-
ment .

3.5 Hull _Qutfitting
Sections 5% through 10%)
Sections 11 and 12)
Sections 13* through 27*)

3.5.1 Cenera

Requi renent s

MarAd's Standard Specification offers
sufficient technical details for design-
ing various hull systems while permt-
ting material specifications, types,
etc. to be changed to meet an owner’s
specific requirenents. Ideally, a ship-
yard shoul d have standards for conpo-
nents such as doors, |adders, hatches,
pipe pieces/fittings, hand rails, etc
to be discussed during pre-contract
negotiations.

As most conflicts in hull outfitting
stem from piping and painting and since
ther account for a major portion of hull
outfitting costs, they should be given
special attention during negotiations.
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3.5.2 Hull

Most  owner/shi pbui | der conflicts
concerning hull piping (nore so for
machi nery systens where piping is nore
conjested and conplicated) occur at
production sites rather that during
reviews of specifications and draw ngs.
Design criteria such as working pres-
sures, fluid velocities, viscosities,
etc. and material concerns such as pipe
schedul es, valves, pipe connections,
fittings (ells, tees, etc.), insulation,
supports, etc., are usually defined
enough in the specifications so that
many problems can be readily resol ved
during pre-contract negotiations and/ or
draw ng approval s. However, many con-
flicts occur when outfitting work is in
progress or conpleted and relate to
mai ntainability, accessibility, bending,
wel ding, flushing, testing, etc. which
are apt to be overlooked during pre-
contract negotiations.

Pi pi ng Systens

Probl ems which relate to operators’
needs for access and maintenance can be
mnimzed if, during negotiations, a
shi pbui | der presents conposite draw ngs
of arrangements built in the past to
facilitate discussions ained at clari-
fying such requirements. Al though such
conposites are not approval draw ngs
they could serve further if used to show
an owner’s resident inspectors what is
intended bhefore starting detail draw
ings. They could also serve to explain
to resident inspectors the shipyards
schene for test phases follow ng outfit-
ting on-unit and on-bl ock.

The best way for a shipyard to mni-
mze those problens due to welding
flushing, testing, etc., is to have
standard procedures available for a
custoner to review, before contract
awar d.



Proposed di agrammtic of major sys-
tens, such as cargo oil, ballast and
bilge, should be thoroughly discussed
during pre-contract negotiations as they
have significant effects on a ship's
cost. Myjor subjects to be discussed
I ncl ude:

o Ol Tankers
Cargo segregation.

Punping system and type of cargo
punps.

Stripping system
Cargo |oading/unloading tinme.

Di scharge outlet-pressure at shore
connect i on.

Reducers, Y-fittings at discharge
stations.

Tank heating coils.
Tank cleaning system
C ean-bal | ast system
I nert-gas systens.
Fire-fighting system

0 Dry-Cargo Vessels

- Ballast system

- Bilge system

- Hydraulic systemfor deck machinery
it applicable.

- Fire-fighting system

3.5.3 Painting

In a nost effective shipbuilding firm
to facilitate zone-oriented, integrated
hul | gonstruction, outfitting and paint-
ing, . ..the Basic Design Departnent
prepares a tentative paint schenme and
paint budget estinmate. These prelimnary
plans are then negotiated with the owner
to better reflect the owner’s require-
ments and practices. The paint scheme
and costs are then finalized with the
owner. "Basic designers" ...nust know
not only the theory of pai ntinﬂ_, but
al so painting nethods at the shipyard.
They maintain comunications with the
shipyard's) Paint Design Goup, the
ainting Departnment and paint manufac-
turers’ representatives in order to
remain aware of all the |atest data on
paint materials and application
net hods.” [3]

Painting related problems alnost al-
ways occur when work is underway as
requirenents are difficult to understand
from witten specifications. Different
people have different acceptance cri-
terta in mnd. The nost controversial
areas are:

0 Gade of Surface Treatnent

Traditional specifications for
grades of surface preparation are
I nadequate because it is hard to vis-
ual i ze generalities such as “commer-
cial”™, “near white" or “white netal”
for every possible conbination of type
of steel, type of abrasive, etc. The
nost ;)ractical solution is to have
owner / shi pbui | der aPreemsnt that sur-
face preparation wll be in accordance
with shi Pyard standard methods and
that qual ity and inspection shall be
in accordance with a standard such as
IH's Q SSP which features exquisite
pictorial aids.

[3] “Shipyard Design and Planning for a Zone Oriented Painting Systenf, J. Peart and
K. Ando, National Shipbuilding Research Program July 1984, p. 2-1.



0 Shop-Priner System

Most shipbuil ders apply shop priners
i mediately after shot blasting in
order to protect steel surfaces during
parts fabrication and assenbly work.
Usual 'y, areas damaged by cutting,
wel ding, etc. are power brushed before
the next paint coat is applied. How
ever, some owners require conplete
removal of the shop priner by grit
bl asting finished subassenblies.

Conpl ete removal should depend on
tﬂe nggt systemto be applied andb
shou e a necessary requirenent
the paint nanufacturgr, rather t anya
preference. Removal of shop prinmer
adds significantly to a ship's price
because of the extra process involved
and, because of significant adverse
inpact on a modern shipbuilding system
which features zone-oriented, Inte-
grated hull construction, outfitting
and painting. Therefore a paint manu-
facturer’s true requirenents should be
confirmed before starting pertinent
owner/ shi pbui | der negotiations.

Pai nt Specifications

Al'though specifications my ade-
quately address type of coating, grade
of surface treatment, nunmber of coats
dry-film thickness, etc., there are
al ways differences in apPIication re-
qui rements by paint manutacturers who
offer the same coating systems. For
exanELe, as fewer coats are required,
"hi-build" paints are becomng nore
conmon in chlorinated-rubber and epoxy
Pa|nt systems while sone paint manu-

acturers still recomend nmore coats
for the same systens.
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Differences will also be found in
surface treatment grades for all paint
systems and in tenperature and hum d-
ity limts during application of epoxy
coatings. Therefore apﬁlication re-
qui rements should be thoroughly dis-
cussed with possible paint suppliers,
di scussed with owners during pre-
contract negotiations and carefully
incorporated in the specifications

Special attention should be given to
paint systems, paint brands and/or
paint manufacturers that are unfaml-
lar to the shipyard, owner or both.

In selecting a coating system for
cargo tanks, a shipyard nmust be sure
that coating systems are conpatible
with the products to be carried. Mst
paint manufacturers have lists which
show whi ch products are conpatible
with their painting systems. However
sone such lists are intentionally
vague.tp avoid disclosing that conpa-
tibilities are not verifred by |abora-
tory tests. Shipyards should identify
products to he carried in a ship's
trade and should insure that conpati-
bility is guaranteed by the paint
suppl 1er.

| nspection

As for surface preparation, inspec-
tion of finished coatings, especially
pure epoxy in cargo-oil tanks, often
creates conflicts. Dry-film thickness
selection of nmeasuring |ocations, num
ber of measurenents per unit area,
type of measurenent instruments and
treatnent of free edges, weld beads
and weld splatter are controversial. A
shipyard s only protection is to have
standard inspection methods and proce-
dures that can be discussed during
pre-contract negotiations, e.g., stan-
dards for surface preparation of weld
areas as illustrated in IH's Q SSP.



0 Paint Suppliers

Most owners designate one or two
eligible paint suppliers in considera-
tion of suppliers service networks
and other maintenance capabilities.
These suppliers should be designated
during pre-contract negotiations as
paint specifications may differ bet-
ween suppliers and there may be inpact
?_n a ship’s cost which could be signi-
i cant.

3.5.4 Heating, Ventilation and
At Condi tioning

There are many air-conditioner nmanu-
facturers and usually an owner has a
preference based on prior experiences
regarding operation and maintenance ser-
vices. Further, a manufacturer may offer
nore than one system e.g., sinple cen-
tral-controlled si n?le duct and doubl e-
duct with individual-cabin control. Aso
heating may be by electricity, hot water
or steamwth affect on generator and
boi | er capacities accordingly. There-
fore, selection of an air-conditioner
manuf acturer and devel opnent of system
specifications should be acconplished
during pre-contract negotiations.

There are also alternatives for ne-
chanical ventilation of lavatories,
storerooms, etc., i.e., high- or [ow
pressure systems. The specific type
shoul d be determned during negotiations
as vent-duct sizes differ significantly
and the cabin arrangements and deck
clearances wll be affected.

Usual [y two air-conditioning units

Seach consisting of a conpressor, con-
enser, etc.) are enployed to meet spe-
i.e.,

cified tenEerature requi renents,
each unit has 50% capacity. Some owners
require 100% standby capacity which
woul d double the unit sizes or their
nunbers. Also, design tenperature condi-
tions for an intended trade route may
differ from those specified in MrAd
standard specification. Therefore, the
owner’s specific requirements nust be
known during negotiations before a
ship's price is fixed.
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Alternatives exist even when indivi-
dual -cabin units are to be installed.
During negotiations, an owner should
desi gnate bul khead-, deck- or ceiling-
nmounted types as the arrangements of
duct and furniture in cabins are
significantly affected.

3.6 Machi ner
(Sections 50 through 86)

3.6.1 General Requirenments
(Section 50)

U S. shipbuilders lag shipbuilders
el sewhere In acquiring experience with
large, slowspeed diesels for propulsion
systems. Triggered by the fuel crisis,
such propul sion systems have heen signi-
ficantly inproved in fuel efficiency
through energy saving systems such as:
recovery of exhaust-gas heat to generate
electric power, propulsion-shaft driven
generators, |arge-dianeter slow speed
propellers, etc. As propul sion systens
become nore conplicated, technical nego-
tiations becone nore difficult for both
owners and shipbuilders unless both
groups make special efforts to maintain
their technical know edge up to date.

MarAd's Standard Specifications for
Diesel Merchant Ship Construction is
based upon the use of mediumspeed die-
sels for propulsion and the Machinery
Section therein addresses nore than just
engi ne-room systens as follows:

o Main propulsion and ancillary systens,
i.e., fuel oil, lube oil, cooling,
conpressed air, renote control, etc.

0 Shafting and propeller.

o Electric-power generating and
ancillary systens.

0 Steamgenerating and heating systens.

0 Bilge/ballast and niscellaneous ship
service systens.

0 Fire-fighting system



0 Automation and nonitoring systens.
0 Wrkshop machinery systens.
o Hull deck machinery.

Before discussing details during ne-

got!at|ons,_ba5|c machi nery- and system
esign conditions, such as sea-water
tenperature, anbient-air tenperature,
fuel oil and other fluid viscosities,

cleanliness factors for heat exchangers,
list/trim and rolling/pitching condi-

tions, noise levels, etc. should be
det erm ned.
Further, general requirenments shoul d

be determned on the usage of electric
and steam generators during nQV|9at|om
departure/arrival , cargo |oading/unload-
ing, and hotel services at anchorages.
Al'so, there should be discussion about
the classification of the engine-room
autonmation system and the bases for

engi ne-room desi gn

A pertinent specification used by a
Japanese shipyard is presented in

[Appendix E |

The Machinery List should be discussed
together with the Machinery Arrangenent
and necessary piping diagrans so that
bot h fartles acqui re common under st and-
ing of the systens.

3.6.2 Main Propul sion Diese
(Section 51)

Di esel -engine types nost commonly in-
stalled in large ships are either:

0 two-cycle slowspeed, or

o four-cycle mediun high speed usually
coupled to a reduction gear.

In nost cases, selection of an engine
type is left to the owner. If selection
is left to the shipyard, then the ship-
yard should provide rationale for de-
termning the engine type selected.
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Systems associated with an engine are,
more or less, automatically deternined
by the engine type selected as engine
manuf acturers provide their standard
di agrammatic and ancillary-machinery
capaci ties.

Particularly when an engine is to be
built by a licensee, nost owners are
concerned with interchangeability of
conponents and spare parts in order to
facilitate post-delivery maintenance
Therefore, 1nterchangeability needs
shoul d be discussed during negotiations
and incorporated in the specifications

Mbst sl owspeed diesels are now pro-
vided with different ratings, i.e., for:

0 high horsepower with high fuel-
consunption, and

0 | ow horsepower with |ow fuel
consunpt i on.

Therefore, during negotiations,
bui | der nust determne for sure the
rating desired by an owner as the shaft-
ing and propeller design is dependent on

the rating selected.

a ship-

“Ancillary systems should be thoroughly
di scussed during negotiations, using
their diagranmatic as references.

The type and qualitY of fuel oil us-
able for a main diesel engine is of

great concern for both a shipbuilder and
owner because of significant inpact on

cost of ship operation. Mst slowspeed
diesels are designed to burn lowquality
heavy fuel oil of up to 6,000 seconds

Redwood No. 1 at 38 degrees C (or 100

degrees F). Mst nedi umspeed diesels

require higher quality fuel such as a

di esel blend



Fuel quality also affects design of a
fuel -oil piping system as |ow-grade
hi gh-viscosity fuel requires additional
heating capacity and piping insulation
and better purifying capabilities.
Therefore, the type and quality of fuel
required nust be discussed with the
owner and witten into the specifica-
tions.

~The main diesel engine fuel-consunp-
tion rate is usually a guarantee itemin
a shipbuilding contract. The rate, i.e.,
grams (or pounds) per hour per horse-
power, should be guaranteed based upon
shop tests by the engine manufacturer
during which brake horsepower and fuel
consunption can be accurately deter-
mned. Measurenents during sea trials
are not satisfactory because they con-
tain subtle errors caused by irregul ar
sea conditions, portable measuring de-
vices, etc., which are difficult to

i dentify and assess

3.6.3 Shafting and Propeller
(Section 53)

Propel ler shafting is usually designed
to be in excess of classification rule
requirements by incorporating a margin
in shafting diameter. The amount of
margin should be in accordance with an
owner’s requirement. In the case of
sl ow-speed diesels having five or less
cylinders, shafting-dianeter determ na-
tions nust also include very careful
assessment of the torsional vibration
characteristics of the engine. In many
cases, shaft dianmeters are increased
considerably in order to shift natura
frequencies, i.e, resonant ranges away
from excitation frequencies associated
with engine RPM ranges

The shaft-alignment method to be used
is usually not in a traditional ship-
buildin% specification. The method
shoul d be described in a witten ship-
yard standard and general |y explained
during pre-contract negotiations to pre-
vent msunderstandings and conflicts
when alignment work 1s underway. A shaft
al i gnnent-standard could be incorporated
in a shipyard's publication for produc-
tion and Inspection standards that is
referenced in contracts.
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Design of a propeller is a mtter of
special inportance for diesel propulsion
because of increased torque due to
underwater-hul | fouling and due to the
effect of engine aging

For diesel propelled ships, the pro-
peller is designed “lighter” in order to
prevent over torque of the engine when a
ship’s underwater hull becomes foul. In
other words, the propeller is designed
to absorb the engine's normal rate
horsepower at a propeller revolution of
about 4-5% higher than the specified RPM
of the engine at normal rated horse-
power. For exanple, if an engine is
designed to deliver normal rated horse-
Bomer at 100 RPM the propeller should

e designed to absorb normal rated
horsepower at 104-105 RPM The propeller
design RPM is usually recomrended by the
engi ne manufacturer.

Selection of the number of propeller
bl ades is also very inportant because
the natural frequency of a hull or hul
conponent could be excited unacceptablr
by propeller-blade frequency (nunber o
blades x RPM. Prelimnary vibration
cal cul ations should be nade to assess
natural frequency of a hull before de-
termning the nunber of propeller blades
required.

As the dynamcs of an entire propul -
sion system consisting of an en?ine,
shafting and propeller are conplicated
and are influenced by hull form and
condition, pertinent responsibilities
shoul d be given special attention. To
insure such attention during pre-con-
tract negotiations there should be a
high-priority check-1ist item notin
need to obtain before contract award,
clear agreenent concerning responsibili-
ties for decisions that could inpact on
specified performance of the propulsion
system



3.6.4 Machinery Piping Systens
(Sections 56 through 63)
Piping systems in main machinery
spaces can be classified as:

0 main- and auxiliary- diesel systens,
0 steam generating system or

0 ship's service systens.

Mst systems for main and auxiliary
diesel s are designed to nmeet an engine
manuf acturer’s specifications and stan-
dard diagrammatic. Although basic pat-
terns are standardized, there is sone
design flexibility in conbining them
with other systens.

As for hull piping, most conflicts
center on workmanship during pipe fabri-
cation and assembly processes and on
accessibility and maintainability for
ship operation, rather than on how a
system functions. Functional aspects are
usual Iy adequately discussed and clearly
defined during pre-contract negotiations
with the aid of proposed piping dia-
?rans! machinery arrangenents and speci-

i cations.

Thus, each shipyard should have a
bookl et which describes piping practices
normal Iy applied such as for welding and
bending, statistically derived tolerance
limts, galvanizing, coating, alignnent,
flushing and testing. As such practices
are usually not referenced in specifica-
tions, the booklet would serve tor dis-
cussion during negotiations and as a
reference invoked by a shipbuilding
contract.

Accessibility and maintainability can
sometimes be adequately verified before
construction on conposite draw ngs. Wen
arrangenents are very conplicated,
three-dimensional scale nodels, ideally
enfloyed for the act of de3|?n|ng as
wel | as for checking and con err|n% with
owner’'s representatives, provide the
best means to avoid such conflicts dur-
ing construction. [4]

3.6.5 Steam CGenerating Plant
(Section 61)

The steam generatin? plant in a diesel
propel led ship normally consists of
means for recovering heat from the main-
engi ne exhaust as needed for generating
heating and hotel-services steam when a
ship is underway. The plant also in-
cludes an oil-fired auxiliary boiler to
supply such steam when the ship is in
port.

For dry-cargo ships, in which steam
demand is |ow and al most equal when at
sea and in port, use of a package-type
unit conbining an exhaust-gas heater and
oil-fired boiler, is an alternative that
saves space and reduces cost.

Main diesels of |arge horsepower rat-
ings have enough exhaust-gas heat to
generate steam for turbo-generators to
provide electric power when a ship is
underway. Al so, develognents in energy-
saving systems now enabl e feedback o
resultant power to the main propul sion
system Therefore, trade-off studies of
various alternatives that best suit a
ship's service demands, are recommended
intime for themto be discussed with
the owner during pre-contract negotia-
tions.

[4] See the National Shipbuilding Research Program (NSRP) publication “Design Mdel -

ing - July 1984"



3.6.6 Auxiliary Diesels for
Eleciric Generafors
(Section 76)

The nunber of electric generators re-
quired is determned in accordance wth
regul atory-body rules and regulations.
The usage requirements for 9ene(ators
during navigation, departurefarrival,
| oadi ng/ unl oadi ng and at anchor, should
be clearly defined based on an electric-
| oad anal ysi s.

In diesel propelled ships, medium or

hi gh-speed diesels are normally used to
drive electric Fenerators. However, some
owners prefer slower-speed engines (ap-
proxi mately 500-900 RPM because |ess
problens are encountered with heavy fuel
oils. Selection of RPMis quite inpor-
tant as it has considerable affect on
engi ne cost.

A relatively recent devel opment is a
pover -t ake-of f (PTO) generator connected
so as to be driven by the main propul -
sion system at sea and by an auxiliary
diesel in port. In port, sufficient
power is provided for cargo handling
machinery (wi nches, cargo punps, etc.).
At sea, the auxiliary engine serves as a
back-up or take-hone engine should the
mai n diesel become inoperative

As such new systens are of great bene-
fit to owners, appropriate trade-off
studies should be made in tine for dis-
cussion during pre-contract negotia-
tions.
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3.6.7 Hull Machinery
(Section 81)

0 Genera

Hul | machinery includes any of the
followng |ocated outside of an engine
room

Steering engine.
Anchor wi ndl ass

Mooring, cargo, boat and |adder
Wi nches.

Store and cargo deck-cranes.
Refrigeration units or conponents

The type of power to be used for
cargo and nooring machinery is chosen
considering the nost efficient use of
power. For exanple, steam deck machin-
ery is most suitable for tankers which
have | arge boilers to supply cargo-
ﬁunp steam Electric or electro-

draulic deck machinery is more suit-
able for dry-cargo vessels or for
tankers which enploy deep-well punps
or submerged punps.

El ectric-driven deck machinery is
nore conveni ent for independent con-
trol, but is nore costly for tankers
as expl osi on-proof notors are re-
quired. Electro-hydraulic deck machin-
ery has the advantage of using a cen-
tralized hydraulic-power source which
could serve both cargo-handling and
mooring systens.

Wen el ectro-hydraulic deck machin-
ery is used, there are alternatives
such as:

a central punp serving several
machines in series,

- 3-way valves to switch hydraulic
power from one machine to another
or

a self-contained hydraulic unit in
each machi ne.



Wien a central punp is to be used,
care nust be exercised in grouping the
machines that are Poing to be powered
by the sane hydraulic circuit so that
operation of one machine wll not
interfere with the others. Using pro-
posed diagrammatic as references, the
operation mode of such systens nust
necessarily be discussed and confirmed
during pre-contract negotiations

Steering Cear

Basically, there are two types of
steering gear to select from namely,
the two- or four-cylinder Rapson-slide
the and the rotary-vane type. The
choi ce should be discussed with the
owner during pre-contract negotia-
tions.

Al'though very rare, a steering an?Ie
of over 35 degrees may be required for
ships which are to operate in narrow
channel s. Such requirenent affects de-
sign and torque requirenments.

Wndl asses, Mooring Wnches and
Capst ans

There are many types of w ndlasses
to select fron1deBending upon size and
formof a shiB’s ow. A small or slen-
der ship can be equipped with a single
windl ass which is fitted with a wld-
cat on each side. A large ship with a
full bow requires two wndlasses, each
with one wldcat. The windlasses are
| ocated some distance apart to handle
the port and starboard anchors accord-

ingly.

A windl ass can also be conbined with
a mooring w nch by connecting one or
two hawser druns via clutches on the
wi | dcat shaft. Such machinery types
and conbinations have to be discussed
during pre-contract negotiations be-
cause consideration nust be given to
the piers that an owner plans to use.
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The owner’s port captain should par-
ticipate in pre-contract discussions
of the tygg and arrangement of mooring
wi nches. Depending upon a deck ar-
rangement, a nooring wnch could be
fitted wth one or nore hawser drumns,
via clutches, to a single drive shaft
so that they can be operated indepen-
dently.

Cargo Wnches and Cargo Deck Cranes

The power sources for cargo w nches
and cargo deck cranes could be either
electric or electro-hydraulic, depend-
ing on an owner’s choice. Mst elec-
tric winches and cranes are driven by
alternating-current (AC) nmotors.

Hoi sting speed will change in steps if
pol e-change type notors are used. In
order to sinmulate continuous-speed
changes that characterize direct-
current (DC) notors, sonme owners re-
quire special -type control which is
relatively expensive.

El ectro-hydraulic winches and cranes
can be typed as having |ow, nedium
or high-pressure power units. Rotary-
vane oil notors are normally used wth
the first two types to acconmodate
speed changes that are made continu-
ously. Selection of oil pressure is
left to the owner. However, all op-
tions for wnches and cranes inpact on
costs. Therefore, decisions should be
made as a consequence of discussions
during pre-contract negotiations

3.7 Electrica
(Sections 87 through 98)
3.7.1 General Requirenents (Section 87)

As in the Hull and Machinery parts,
electrical basic design conditions, ap-
plicable rules, regulations, standards,
etc., should be discussed before enter-
ing into specific details.



Basi ¢ design conditions should in-
cl ude:

0 Vblta?e, frequency, phases, conduc-
tors for distribution to various
syst ens.

0 Gounding.

o Type and size of sockets and
termnals.

0 Type of fuses.

The number of generators and usage
conditions, including a shaft-driven
generator if to be installed, should be
clearly defined in conjunction with the
electric-load analysis.

The electric specifications should
cover all electrical systems throughout
a ship and can be categorized as:

0 Electric-power generating systens.

0 Power distribution systens including
cabl es.

o Mtors and controls.

o

Electric-1ighting systens.

0 Radio and telegraph systens.

o

Navi gations systens.
0 Interior communication systens.
0 Automation and nonitoring systens.

The rapid Erogress in electronics and
conputer technologies requires incessant
review to keep up with the state of the
art. Thus, special attention regarding
such new technol ogi es should be paid by
both an owner and a shipbuilder during
pre-contract negotiations.
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3.7.2 Generators
(Section 88)

0 Ship Service Cenerator

Ship service generators for diesel
ships are normally diesel driven. How
ever, recent trends for energy savings
and |ess maintenance are to enploy
main engine shaft-driven generators or
turbines which are supplied with steam
generated by a main engine exhaust-gas
heat recovery system

Al though the main purpose of a
shaft-driven generator 1s to supﬁ]y ,
regu|red electric power when a ship is
underway, it could be sized to satisfy
cargo-handlin% demand by connecting a
back-up diesel and/or making provision
for using one main engine as the prinme
mover in the case of tw n-engine pro-
pul sion. Therefore, generator capaci-
ty, its conbination with the main
pr0ﬁu|5|on system a power take-off
method, etc., should be discussed with
the owner during pre-contract negotia-
tions.

Systens for taking off power from a
main engine vary depending upon the
engine type and nmake. Necessarily,
technical details should be discussed
with potential engine and generator
manufacturers as preparation for pre-
contract negotiations with an owner.

When consi dering a shaft-driven gen-

erator, a controllable-pitch propeller
CPP) vs. a fixed-pitch propeller
FPP) will become an issue

The conbination of a shaft-driven
generator and a CPP is ideal as the
engine can be operated at constant
speed for constant electric-power fre-
guency.regardless of engine speed or

irection (ahead or astern). Such
conbination with a FPP neans that
necessary variation in engine RPM
particul arly when nmaneuvering, wll
require switching over to a diese
generator.



Thus, selection of a propeller type
could be quite inportant for electric-
power generation. Advantages and dis-
advanta%es including cost analyses
shoul d be discussed with an owner
during pre-contract negionatlons. The
maj or items which should be discussed
are:

El ectric-Load Analysis including

cal culation nethod to determne gen-
erator capacity, i.e., load factors,
notor efficiencies,
mttent loads in various conditions,
usage factors, etc.

Structure and characteristics of
di esel generators.

Structure and characteristics of
shaft-driven generators including

frequency control , change-over condi-

tion for shift to diesel generator,
etc.

Excitation and voltage regul ators,
etc.

3.7.3 Power Distribution System
(Sectrons 89 and 90)

The power distribution system shoul d
be discussed with an owner based upon
Electric One-Line Diagrams. The mgjor
items to be discussed are:

0 Power supply systemto major nachinery

and equi pnent .

o Changeover nethod from the main power
supply line to the emargencY pover
line Including the load analysis for
the emergency generator.

0 Structure and enclosure of the main
switchboard, distribution and group
starter panels, type and arrangement
of switchboard instrunments, indi-
cating lanps, etc.

o Generator control method.

o Types of cables for primry and
secondary sour ces.

continuous/inter-
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0o Cable cal cul ations.
o Cable installation methods.

o Type and capacity of transforners
including required capacity calcula-
tions.

o Type of batteries including required
capacity cal cul ations,

o Standard equipnent and fittings,
I.e., circuit breakers, relays,
contractors, fuses, cable trays,
penetration fittings, etc.

3.7.4 Mtors and Controllers
(Section 91)

Ceneral l'y, nost owners require all
nmotors to be supplied by the sanme
manufacturer, including small notors
which are usually built in certain
equi pment. The ngjor itens to be
di scussed are:

0 Mtor type, construction, rating,
characteristics, insulation ?rade,
etc., including environmenta
requirenents, i.e., heaters,
dri p/water/explosion proof, etc.

o Starter types and starting and
vol tage-protection methods.

0 Gouping for group starter panels.

3.7.5 Qher Electrical Systens

Regarding other electrical
foll ow ng should be discussed:

systens the
0 Lighting Systens

- Illumnation |evels.
- T?/pe of illumnation, i.e.,

fluorescent or incandescent
ing light fixture |ocations.

i ncl ud-

- Locations of energency |ights.



- Type and arrangement of cargo
| Tghts, projector lights, navigation
and signal lights, etc., including
their controls.

Standard equi pment and fittings,
i.e., receptacles, ceiling and berth
lights, exterior lights, etc.

0 Radio and Telegraph Systens
Radi o room arrangenent.
- Antenna arrangement.

- Radi o equipment and VHF radio tele-
phone.

- Entertainnent system i.e., stereo
console, TV, video tape recorder/
player, individual radio receiving
outlets, etc.

0 Navigation Systems

- Nunber, type and |ocations of elec-
tric and electronic navigation
equi pnent, e.g., gyro conpass, auto-
pilot, echo sounder, underwater |og,
radar, loran, radio direction find-
er, NNSS, collision avoidance sys-
tem rudder-angle indicator, and
electric tachoneter.

- Type and [ocations of engine tele-
graphs including transmtters, indi-
cators, loggers, etc.

Electric clocks, including master
and slave |ocations.

- Bridge console stand.
0 Interior Communication Systens

- Type and locations of telephone
equi pnent .

Public address system

- Call signals and alarns.
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3.8 Automation, Centralized Control and

Nonitoring Systens

The application of automation, centra-
lized control and monitoring (ACCM of
machinery systems is a conmon practice
in modern ships for a nunber of reasons
which include: reducing the size of an
operating crew, elimnating tiresome
wat chkeeping, which regarding data col-
lection is boring and human-error prone,
and providing an ideal environment for
operating personnel, i.e., an air-
condi tioned, noise-quieted control
space.

Mbst new oceangoi ng ships are author-
ized to have unattended engine roons in
accordance with regulations and classi-
fication rules as admnistered by the
U S. Coast Guard and Anerican Bureau of
Shi pping respectively.

As an ACCM system affects requirements
for hull, machinery and electrical sys-
tems, incorporating ACCM specifications
in one section is advisable as conpared
to distributing ACCM requirements in the
various specification sections for hull,
machinery and electrical systens. This
approach mnimzes inconsistencies bet-
ween the various section requirenents
and opportunities to overlook sonething.

An ACCM system can be categorized as
foll ows:

0 Main engine renote control system

0 Automatic control of nachinery and
pi ping systens.

o Mnitoring systems for main engine and
auxiliaries.

0 Engine-room fire protection.



Before entering into details ACCM
general requirenents should be discussed
wth an owner, such as

0 Basic functions of bridge control and
engi ne room centralized control of
mai n engi ne.

o Applicable rules and regulations.

o Automatic and remote operation of
vital auxiliaries, valves, etc

o Machinery, particularly punps, requir-
ing automatic start-up capabilities
upon failure of another machine.

0 Features for bridge and engine-room
consol es.

0 Design conditions, such as, environ-

ment tenperature, humdity, vibration,
etc.

o Types of pressure gages, thernoneters,
| evel indicators, flow nmeters, etc

3.8.1 Main Engine Renpte Control
System

Mst engine manufacturers offer renote
controls that they regard as standard
for a particular engine. Thus, including
the engine manufacturer’s basic require-
ments in the system design is prudent.
Mdern renote-control systens enploy
either pneumatic or electronic devices
and owners may have a preference. There-
fore the alternatives should be discus-
sed before contract award.

The functions of bridge and engine-
room control consoles are to start,
stop, reverse, accelerate or decelerate
a main engine in accordance with pre-
scribed sequences and program controls.
However, the bridge console is sonetines
conbined with navigation equipment such
as engine telegraph, radar, rudder-angle
i ndicator, tachoneter and echo-sounding
recor der.

37

Al'so, comunication features are some-
times added such as for telephone and
public announcenent. O course, if a CCP
Is specified, its control should be in
the bridge console. As owner respond
differently to the many alternatives,
how such functions are to be conbined
and even the location of a console in
the wheel house should be carefully dis-
cussed during pre-contract negotiations.

Simlar discussion should also address
the engine-room control console which
al so usually incorporates additiona
features, e.g., remote-control switches,
indicators lanps and gages for vita
machi nery, nonitoring and IoPging de-
vices, telephones, engine telegraph, and
CPP control if a CPP I's specified.

Above all, pre-contract discussion
should clearly identify what a control
systemis suFFosed to acconplish. At
| east the follow ng questions should be
answer ed:

0 Wat performance is required, particu-
larly during maneuvering?

o Wat are the requirenents for system
anal ysis, particularly if a CPPis
speci fied?

0 What is the primary purpose of the
control systen? Is it to be reliably
responsive? Is it to respond quickly,
as for a ferry, or is it to be design-
ed for fuel econony or both?

3.8.2 Centralized Control
Monitoring System

and

Ships’ main propul sion plants and
auxiliaries nust conply wth require-
ments inposed by regulators and classi-
fication societies. Also, a recent trend
s to obtain certification for unattend-
ed engi ne-room operation.



Automatic control, remote control and
nonitoring systems are usually inte-
grated into a centralized control sta-
tion located in the engine room The
location as well as automatic and nanual
Protection and safety devices, the re-
ated instrumentation required, such as
devices for display, annunciation,
alarm activation and control of machin-
ery and equi pnent, should be discussed
with the owner so that a general con-
cept, developed before contract award
can be used as a basis for detail design
devel opment after contract award.

In order to facilitate such discus-
sions, required functions should be
tabul ated so that the instrunents for
each machine or system can be readily
i dentified and checked for om ssions.
The tabulation should be meticul ously
prepared as requirenents for attachin? a
sensor to a machine after the shipbuild
er's purchase order is released could
become inordinately expensive in both
money and tine. Sanples of such tables
are shown in| Appendi x F.

3.9 Tests and Trials
(Section 101)

The conduct of tests and trials is a
significant source of conflict that is
directly attributable to inadequate pre-
sentation of requirements by both par-
ties and appropriate discussions before
contract award. However, nost are due to
a shipbuilder not providing enough in-
formation.

Protocol for tests and trials should
be standardized and documented so that
procedures and acceBtance level s can be
readily understood by an owner. Sone
test procedures already published could
be adopted, e.g., the code for sea
trials and vibration analysis published
by The Society of Naval Architects and
Marine Engineers.
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When zone orientation is applied a
significant amount of testing is Per-
formed just after conpletion of block
assenbly, outfitting on-unit and outfit-
ting on-block. Shop techniques enploying
vacuum boxes or pressurized fillet welds
are routinely applied by some shipbuil d-
ers to test Mﬁterti?ht and oil tight
joints in blocks before hull erection.
Al'so, special shop tests may be neces-
sary for Pipe pieces for critical sys-
tenms. Qutfit units are sonetines hydro-
static tested in shops and sometimes
after they are fitted on block. Conplete
systems are tested on board. The test
plan, schedules, procedures and accept-
ance |evels should be discussed before
contract award to avoid problens at test
sites.

Test methods for guarantee itens such
as for deadweight, trial speed and nain
engine fuel consunption should be parti-
cularly defined so that measurenents and
anal yses are based on the same criteria.

3.9.1 Machinery and Equi pnent
Shop Tests

Tests of machinery and equipnment in a
manufacturer’s shop requiring attendance
br owner, shipyard, regulatory and/or
classification representatives, nust be
especialby clarified. Durations of var-
lous load tests and extents of open and
inspect efforts after tests are some of
the specifics that should be addressed
during pre-contract negotiations.

3.9.2 Sea Trials

As it is inpractical to fully load
dry-cargo vessels before delivery, the
draft conditions for sea trials should
be determned during basic design before
contract award, considering ballast tank
availability, fuel oil, fresh water
stores and consumabl es which could be
| oaded. Trial speed should be guaranteed
at a displacenent so determ ned.



Generally, trial speed is guaranteed
at _maxim continuous rated horsepower
(MCR). However, for diesel propelled
dry-cargo sh|Fs, propeller RPM at tria
condition wll be higher than the nom
inal engine RPM due to the ship's |ight-
er draft condition, clean hull and 4 to
5% RPM increase for a margin as des-
cribed in Part 3.6.3.

The engine MCR may not be available
during sea trials it the RPM correspond-
ing to MCR exceeds a limting RPM im
posed by allowabl e piston speed. Thus,
there should be owner/shipbuilder agree-
ment before contract award that trial
speed will be guaranteed at normal rated
hor sepower (NG%.

Al'so, pre-contract discussions shoul d
address disPosition of fuel oil, lube
oil, hydraulic fluids, etc., that remain
in tanks and piFes after sea trials are
conpl eted. Usually, per pre-contract
aﬂreenﬁnt, unused quantities are pur-
chased by the owner at rates specified
on suppliers’ invoices to the shipyard.
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4.0 PRACTI CAL SUGGESTI ONS
4.1 Check List

Conpl eting pre-contract negotiations
withinalimted tine frame and yet
clarifying all major design, material
and production itens, are tough tasks
for anr shipyard. For a relatively sim
ple bulk carrier or container ship,
particularly when there is prior exper-
lence with the owner, sophisticated
shi pbui | ders sometinmes conplete negotia-
tion of technical matters within two
weeks. However, if there is no prior
experience with a specific owner and
vessel type the same negotiations may
take as much as four weeks.

For very conplex ships, such as sone
modern product carriers and depending on
pertinent prior experiences, one to two
months for pre-contract negotiations is
reasonabl e. The longer tinme span is
required due to the great numper of
subjects that have to be discussed.

Use of a shipyard standard check |ist
for each category, i.e., hull, machinery
and electrical, 1s virtually essential.
Such lists, incorporating priorities,
greatly unburden shipbuilder/owner par-
ticipants from having to consider what
subjects require negotiations and from
fear of overlooking sonething inportant.
Qovi ously, check lists best serve ship-
bui | der/owner representatives who have
no prior experience in negotiating tech-
nical matters.

Check list items should be conpiled to
correspond with contents of proposed
specifications and plans. Further, pri-
ority designations should be honored
to insure that at least those having the
highest priorities will be negotiated if
atime frame allowed for pre-contract
negotiations is limted
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4.2 Standards and Practices

In order to be as effective as the
world' s |eading shipbuilders, document ed
standards and practices are essential
tools for pre-contract negotiations
Wien necessary, they are attached to a
contract as evidence of agreenents.

Such standard production practices for
quality and accuracy, inspection and
test|n?, piping, painting, etc. are the
most effective means for supplementing
specifications. The Q SSP and SPAIS are
excel | ent exanples specifically prepared
and used by IH for such purpose.

4.3 Specifications and Contract Plans

The MarAd standard specifications for
ship construction, including the diese
version, have Ion? been and continue to
be used as basic format and criteria by
U S. owners, design firms, and ship-
bui | ders despite the fact that the
Merchant Marine Act of 1970 allows nego-
tiated specifications between owners and
shi pbui | ders. Cut - and- paste usage of the
MarAd specifications persists even
though special requirenents for discon-
tinued Construction Differential Subsidy
SCDS) are included. A few independent

esign firms significantly departed from
the MarAd standard specifications, par-
ticularly for specialty ships, but have
since gotten into a cut-and-paste node
Wi t hout takinﬁ sufficient time for in-
corporating the influences of nodern,
constantly self-inproving shipbuilding
syst ens.



Some believe that governnent support,
such as CDS, in the absence of conpeti-
tion does little if anything for de-
vel opment of shi pbuil ding technolo%y. As
an alternative, a Japanese shipbuilding
authority proposed that government funds
in amounts commensurate with a govern-
ment’s interests, should be used to
encourage particular trades. [1]

Then, those who wish to conpete for
avail abl e subsidy would have to form
into owner/shipbuilder teams. An essen-
tial part of each team's bid preparation
woul d be negotiation of technical itens
as discussed in this publication in
order to be able to propose the best
performng ship(s) for a particular
trade which can be built with the high-
est order of productivity.

Instead, the MarAd standard specifica-
tions unify quality and grades of mate-
rials, machinery and equipnent so that
bid prices quoted by several shiFyards
woul d be based upon the same quality and
criteria. There 1S no incentive to nego-
tiate technical matters as described
herein for developing a specification
that benefits both parties and spurs
advancement of both ship operating and
shi pbuilding technologies. In order to
continuously permit such inprovenents, a
shi pbui I ding specification nust be vi-
abl e and negot1 abl e.

As the MarAd standard specifications
are no |longer mandatory, shipbuilding
specifications should be sinplified and
made nmore resilient to allow shipyards
to select materials which are |ess ex-
pensive but still meet specification
requirenments

1] Dr. H Shinto, fornmer President

[2] See the National Shipbuildin
Hul'l Construction, CQutfitting an

Al'so, traditional US. contract plans
and specifications are design oriented
and disregard production requirements
They are a significant source of owner/
shi pbui | der conflicts during production
activities when inplementation wthout
hassles is prerequisite for efficiency.

~ Contract specifications and plans nust
incorporate production requirements. In
other words they nust be product orient-
ed so that the ship’s price wll be
comensurate with a shipyard' s nornal

shi pbui | ding practices and workmanshi p.
"product orrented” nmeans nore than the
traditional adage “design for produc-
tion".

To nodern shipbuilders, “product ori-
ented” neans having a cadre of produc-
tion engineers who can devise and docu-
ment a build strategy, first in terms of
pre-definition, in tine to enploy the
strategy for basic design. Further, as
each design phase progresses and nakes
available nore information, “Broduct
oriented” neans refinin% the build stra-
tegy in time to guide the next phase of
design devel opnent. [2]

A build strategy, unique for each
shipyard, at first pre-defines erection
butts and seams in order to achieve hull
bl ocks that will permt a shipbuilder to
exPIoit Goup Technology and manufacture
hul | parts, sub-blocks and blocks on
dedi cated process | anes.

_ _ IH, when interviewed by L.D. Chirillo, in
tober 1980 at the University of M chigan.
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Research Program (NSRP) publication “Integrated
Painting - My 1983."



Such pre-definition also addresses
devel opnent of a machinery arrangenent
that honors an owner’s need for accessi-
bility and naintainability while sinul-
taneously maximzing assenbly of fit-
tings on-unit and on-block and mnim z-
ing fitting on-board. The arrangenent
al so insures uniform distribution of
pi pe pieces, port and starboard and
through the various engine-room |evels,
as much as possible in parallel banks of
straight pipe |engths.

The strategy expressed in terms of
zones by stages, enables designers to
shift to zone-oriented draw ngs inmmedi-
ately after functional design so that
design end-products are conposites which
literally constitute work instructions
Even details such as where to tap a
filet weld for an air-pressure test, are
included in structural detail draw ngs.

Because a docunented build strategy,
standards, etc. create assurances for
both an owner and shipbuilder, the scope
of proposed contract and guidance plans
can be reduced to a mninmumin order to
save time and noney for such engineering
to guide technical negotiations before
contract award. Reference drawi ngs from
simlar ships, standard diagrans and
even freehand sketches, are also useful
for effective pre-contract negotiations.
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APPENDI X A
QUESTI ONNAI RES AND ANSVER  SUMVARI ES

The fol lowing objective was stated on the cover sheet of the question-
naires described herein:

“Contract Negotiation for Technical Matters is one of the tasks of the
National Shipbuilding Research Program sponsored by the U.S. Maritine
Administration, contracted to Todd Pacific Shipyards Corporation

The purpose of this task is to develop a manual which provides guidance to
the U S. shipbuilding industry to identify and clarify technical mtters
during contract negotiations to prevent any nisunderstandings and/or
conflicts between the buyer and the builder during ship construction.

Thi's questionnaire has been prepared to identify the nature and frequencY
of the conflicts or trouble experienced in the past so that the manual could
provide practical suggestions to resolve these problens.

The information obtained by this questionnaire wll be confidential, and
will only be used for statistical analysis of the problens occurred.

The word ‘trouble’ used in the questionnaires is defined as occurrence
of an undesirable conflict between the buyer and builder which effects a
ship’s production schedule, production costs, delivery tinme, etc.”

Some questions for owners are necessarily different from those for
shipbui I ders but are in the same context. Thus, they are organized on
opposite pages to facilitate conparison.

Responses to requests for priority order or orders of occurrence, e.g.
questions C.I. and C 2., were assigned weighted values as follows:

Priority
Rank Exanpl e Vi ght Val ue
Top Priority 1 1 3
Medi um Priority 2-3 2-4 2
Low Prioritty 4-5 5-10 1
No Answer 0
(Nos. of Answers) (5) (10)

A1l



FOR SH PBUI LDERS

Please reply to the following questions based upon your actual experience in
bui | ding commercial vessels.

A General :

1. Vo will furnish the technical docunents, such as Specifications,
General Arrangement Plan, Machinery Arrangement Plan, Mdship
Section, etc. for contract negotiation? (in respective percentage)

a.  Shipyard %
b. Omer (wth Engineering Departnent) %
¢. Independent Consulting or Engineering firm %
d. Ohers (specify) %
Tot al 100 %
] AVERAGE PERCENT
504
40
301
- 20
10
(o]

A B 0 c
A SN PYARD
B OMER
C | NDEPENDENT CONSULTI NG OR ENGI NEERI NG FI RM
O OTFERS

2. Have you ever experienced any troubles or inconvenience during con-
struction of ships due to inconplete contract negotiation or tech-
nical mtters?

Yes
No

88 Y.
YES

A-2



FOR SH P OMNERS

Please reply to the followng questions based upon your actual experience in
bui | ding commercial vessels.

A General :
1. Wwo wll furnish the technical docunents, such as Specifications,

General Arrangenent Plan, Machinery Arrangement Plan, Mdship
Section, etc. for contract negotiation? (in respective percentage)

a.  Shipyard %
b. Owner (wth Engineering Departnent) %
¢. Independent Consulting or Engineering firm %
d. Ohers (specify) %
Tot al 100 %
50 AVERACGE PERCENT
sl |
30
20
10
0 A B 3 5
A SH PYARD
B:  OMER
C: | NDEPENDENT CONSULTI NG OR ENG NEERI NG FI RM
D OTHERS

2. Have you ever experieced any troubles or inconvenience during con-
struction of ships due to inconplete contract negotiation or tech-
nical mtters?

Yes
No

A-3



FOR SH PBUI LDERS

If yes, who furnished the technical documents nentioned above?

(in respective percentage)

a. Shipyard %

b. Oaner %

c. Independent Consulting or Engineering firm %

d. Irrespective of furnisher %

e. OQhers (specify) %
Tot al 100 %

AVERAGE PERCENT

S0
A SH PYARD
B: OMER
C. | NDEPENDENT CONSULTI NG OR ENG NEERI NG FI RM

40 D | RRESPECTI VE OF FURNI SHER
E: OTHERS

30

20

101

o] T T L 0 1
8 a c E 0

3. How long do you spend for contract negotiations to clarify technical
matters? (In average)

me Wweek or |ess O% | WEEK/ LESS
10%-4 \EEKS

2-4 weeks

1-2 nonths

Two nonths or over
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FOR SH P OMNERS

If yes, who furnished the technical documents mentioned above?

(in respective percentage)

a.  Shipyard %

b. Owaner %

¢. Independent Consulting or Engineering firm %

d.  Irrespective of furnisher %

e. Qhers (specify) %
Tot al 100 %

AVERAGE PERCENT

60,

50~
g R

40- C: INDEPENDENT CONSULTING OR ENGINEERING FIRM
D: IRRESPECTIVE OF FURNISHER
E: OTHERS

30-

20-

| 0-

0

3. How long do you spend for contract negotiations to clarify technica
mtters? (in average)

One week or |ess 0% 1WEEK/LESS
11% 2MONTH/OVER
2-4 weeks

1-2 nonths

Two months or over

33 7%
2-4 WEEKS
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FOR SH PBUI LDERS

4. \Where is the contract negotiation on technical matters held
normal | y?

At Owner’'s Ofice

At Shipyard's Ofice
At I ndependent Consulting or Engineering Firmis Ofice

Qthers (specify)

5. How manv technical Dersonnel's representing your shipyard are in-
volved in the technical negotiations for the contract?

N

S AND OVER

1 - 2 persons
3 - 4 persons
5 and over

0% 0
A4,

AT OWNER'S OFFICE

AT SHIPYARD'S OFFICE

3THINDEPENDENT CONSULTING OR ENGINEERING FIRM'S OFFICE
THERS

10"/, 1*2 eersons

A.S.

Qm>»
RIRTED

B. MARAD s Standard Specification:

1. Do you use MARAD s standard specifications as the basis for your
contract specifications?

0% Y/ALWAYS ——

Yes, al ways
Yes, sonetines
No
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B.

FOR SH P OMNERS

4. \Were is the contract negotiation on technical mtters held
nor mal | y?

At Omner’s Ofice
At Shipyard's Ofice
At Independent Consulting or Engineering Firms Ofice

Q hers (specify)

5. How many technical personnel representing your party are in-
volved in the technical negotiations for the contract?

1 - 2 persons
3 - 4 persons
5 and over
0% D 11% 5AND OVER —
67 %
3~4 PERSONS
A.4. A.5,
A AT OMER S OFFI CE
B: AT SH PYARD 'S COFFI CE
([,;; gHIIEggEPENDENT CONSULTING OR ENG NEERING FIRM S S OFFI CE

MARAD s Standard Specification:

1. Do you use MARAD's standard specifications as the basis for your
contract specifications?

10% Y/ ALWAYS

Yes, always
Yes, sonetimes
No

A-7



FOR SH PBUI LDERS

2. If CDSis not applied, how will you utilize MARAD s specifications?

WII continue to use it.
WIIl use it depending on the case.
WII stop using it.

0% Aﬁ

A: WILL CONTINUE TO USE IT
B: WILL USE IT DEPENDING ON THE CASE
C: WILL STOP USING IT

| f Xou have selected either the first or second answer of above, your answer
to-following questions 3 and 4 is requested.

3. What is your comment on MARAD s specifications?

No revision is required.

Revision is required.

20% A

80°4 B

A: NO REVISION IS REQUIRED
B: REVISION IS REQUIRED



FOR SH P OMERS

2. If CDSis not applied, how will you utilize MARAD s specifications?

WIIl continue to use it.

WIIl use it depending on the case

WIIl stop using it.

0% C

A WLL CONTINUE TO USE I T
B: WLL USE I T DEPENDING ON TNE CASE
C. WLL STOP USING I T

If you have selected either the first or second answer of above, your answer
to followng questions 3 and 4 is requested.

3. What is your comment on MARAD s specifications?

No revision is required.

Revision is required.



FOR SHI PBUI LDERS

4. If revision is required, in what priority order should it be re-
vised among the following items? (nunber priority order)

a.  Description should be nore sinplified
Chapters to be sinplified

b. Description should be more detailed
Chapters to be detailed

c. Kinds of technical docunents acconpanying the Contract
shoul d be reduced

Documents to be exenpted (specify bel ow)

d. Oder of chapters should be rearranged

e. Kinds of-drawings for Owner’s approval should
be reduced

f. Kinds of vendors’ drawi ngs for Oaner’s approval
shoul d be reduced

¢ Qhers (specify below)

2.00
WEIGHTED VALUE
1.50
1-00
0.50
0. 00 . : : ‘ ‘
A 0 E F [ G o
A: DESCRIPTION SHOULD BE MORE SIMPLIFIED
B: DESCRIPTION SHOULD BE MORE DETAILED
C: KINDS OF TECHNICAL DOCUMENTS ACCOMPANYING THE CONTRACT
SHOULD BE REDUCED
D: ORDER OF CHAPTERS SHOULD BE REARRANGED
E: KINDS OF DRAWINGS FOR OWNER'S APPROVAL SHOULD
BE REDUCED
F: KINDS OF VENDOR'S DRAWINGS FOR OWNER'S APPROVAL SHOULD
BE REDUCED
G: OTHERS

A-10



FOR SH P OMERS

4. If revision is required, in what priority order should it be re-
vised anong the following itenms? (nunber priority order)

a. Description should be nore sinplified
Chapters to be sinplified

b. Description should be nore detailed
Chapters to be detailed

¢. Kinds of technical documents acconpanying the Contract
shoul d be reduced

Documents to be exenpted (specify bel ow

d. Oder of chapters should be rearranged

e. Kinds of drawings for Oaner's approval should
be reduced

f. Kinds of vendors’ drawings for Oer’'s approva
shoul d be reduced

g. Qhers (specify below

0.60

WEIGHTED VALUE
0.s0

0.40

0.30

0.00 —_

T — - — .
G B c F A o E

: DESCRIPTION SHOULD BE MORE SIMPLIFIED

+ DESCRIPTION SHOULD BE MORE DETAILED

¢ KINDS OF TECHNICAL DOCUMENTS ACCOMPANYING THE CONTRACT

SHOULD BE REDUCED

: ORDER OF CHAPTERS SHOULD BE

KINDS OF DRAWINGS FOR OMER S APPRCMAL SHOULD

BE REDUCED

. KINDS OF VENDOR'S DRAWNGS For OMNER' S APPROVAL SNOULD
BE REDUCED

. OTHERS

O T MY Ow»
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FOR SH PBUI LDERS

c. Troubles experienced during ship's construction:

If you have experienced any trouble during the ship's construction, ycur
answers to the follow ng questions are requested:

1. Wo is your opponent party which is involved in the dispute?
(number in the orderof trouble s occurred)

a. Ship Omner, including its representative(s)
such as field inspector(s)

b. MARAD

¢. US Coast Cuard

d. Cassification Society (ABS, etc.)

e. Consulting & Engineering Firm

f.  Machinery Vendor

Subcont ract or

g.
h.  Trade Union
I.  QOhers (specify)
WEIGHTED VALUE

3.00
2.50
200
1.50
1.00
0.50
0.00 — . i i . i | |

A: SHIP OWNER, INCLUDING ITS REPRESENTATIVE.

SUCH AS FI ELD I'NSPECTORS

B: MARAD

C: U.S. COAST GUARD

D: CLASSIFICATION SOCIETY

E: CONSULTING & ENGINEERING FIRM

F: MACHINERY VENDOR

G: SUBCONTRACTOR

H: TRADE UNION

1: OTHERS
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FOR SH P OMNERS

c. Troubles experienced during ship's construction:

If you have experienced any trouble during the ship's construction, your
answers to the followng questions are requested:

1. Fromviewoint of your side, for what items was the shipyard
responsi bl e?
a. Engineering by shipyard
b. Engineering by vendors
c. Construction Schedul e
d. Adjustment of Extra Cost
e. Business matters
f. Qhers (specify]

WEIGHTED VALUE

200
1.50
1.00 —_—
0.50
0.00 — T T - s T i
A Cc 8 D 13 F
A: ENGINEERING BY SHIPYARD
B: ENGINEERING BY VENDORS
C: CONSTRUCTION SCHEDULE
D: ADJUSTMENT OF EXTRA COST
E: BUSINESS MATIERS
F: OTHERS

A-13



FOR SH PBUI LDERS

2. \Wat kind of matters were the troubles related to:
(nunber in order of occurrence)

a. Engineering or Design
b. Shipyard's practice
c. Quality of workmanship
d. Painting
e. Approval procedure (drawings & construction)
f.  Inspection
g. Performance test of machinery
h. Sea Trial
iI. Ohers (specify)
WEIGHTED VALUE
2.50
2.00 —_—
1.50
1.00
0.50a
0.00 T T T T T -— T
A F £ ) B c G H H

ENG NEERI NG _or DESI GN
SH PYARD' S PRACTI CE
QUALI TY orF WORKMANSHI P
PAI NTI NG
ROVAL PROCEDURE
| NSPECTI ON
PERFORVANCE TEST oF MACHI NERY
SEA TRIAL
OTHERS

HIAMMUOOW>»
4o 40 05 00 00 40 00 e0 88
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FOR SH P OMNERS

2. What kind of natters were the troubles related to:
(nunber in order of occurrence)

L 60

1.40

1.20

1.00

0. 80

0. 60

0.40

0.20

0.00

Engi neering or Design

Shipyard' s practice

Quality of workananship

Pai nting

Approval procedure (drawi ngs & construction)
| nspection

Performance test of machinery

Sea Trial

Human related matters

Qthers (specify)

WEIGHTED VALUE

>
D
Q
w-
gl
m
@
T

ENG NEERI NG COR DESI GN
SH PYARD' S PRACTI CE
[ TY OF WORKMANSHI P

EEEF%MNCE TEST OF MACH NERY
: HUVAN RELATED MATTERS
OTHERS

GrEQunRon:
&
M
9
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FOR SH PBUI LDERS

3. For troubles related to engineering or design:

a. Is it usual that the Owner requires many changes or revisions
which affect on the construction cost?

Yes

No

b. Does the Oaner require many amendments in the process of any
approval though they may not affect on the construction cost?

Yes

N
. C.3.a. . C.3.b.

c. Does it frequently haﬁpen that the Oaner fails to return
approved drawings within the agreed reviewal period?

Yes

No

d. In case the contract plans were supplied by the Oaner, have you
experienced any trouble due to your insufficient understanding
or msunderstanding of the plans?

Yes

N
Q%N
. C.3.C ..3.d
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FOR SH P OMNERS

3. For troubles related to engineering or design

a. Does the shipyard respond quickly to your requirenent of
design changes or revisions?

Yes

No

b. Does the shipyard propose many design changes due to their
insufficient study or lack of experience?

Yes

No

C.3.a. C.3.h.

c. Does it frequently happen that the shipyard fails to submtto
you approval drawings tinmely or wthout giving you enough
time tor review?

Yes
No

d. For the purpose of mininizing the troubles or disputes
during construction who, do you think, should be responsible
for furnishing the Contract plans?

Oaner
Shi pyard

a3 %%
SHIP YARD 56 . OWNER

C.3.c.

A-17



FOR SH PBUI LDERS

If yes, break it down in the order of occurrence:

o Failed to fulfill the basic performance required
by the specification

0 Delayed delivery of machinery

0 Extra work

0 Discrepancy in quality criteria between Owmner’s

and yours

2.00-
WEIGHTED VALUE

1.504

1.00

Q.50+
0.00 v T T
C a 8 D

A: FAILED TO FULFILL THE BASIC PERFORMANCE REQUIRED BY
THE SPECIFICATIOQN

B: DELAYED DELIVERY OF MACHINERY

C: EXTRA WORK

D: DISCREPANCY IN QUALITY CRITERIA BETWEEN OWNER'S
AND  YOURS

Drawings for Oaner’s approval
Present scope of drawings is acceptable

Wsh [ess scope of draw ngs.
Specify drawi ngs you wish to elimnate: orc

Wsh wi der scope of draw ngs.
Specify draw ngs you wish to add:

A PRESENT SCOPE OF DRAWNGS | S ACCEPTABLE
B: NAY REDUCE THE SCOPE OF DRAW NGS
C. WSH WDER SCCOPE OF DRAW NGS

A-18



FOR SH P OMNERS

e. Drawngs for Owner’s approval

Present scope of drawings (MARAD Standard) is
acceptabl e

May reduce the scope of drawings if the shipyard
Is reliable

Specify draw ngs you may elimnte:

Wsh wider scope of draw ngs

Specify drawi ngs you wsh to add:

A: PRESENT SCOPE OF DRAWINGS IS ACCEPTABLE
B: MAY REDUCE THE SCOPE OF DRAWINGS IF THE SHIPYARD

IS RELIABLE
C: WISH WIDER SCOPE OF DRAWINGS

f. Reference drawings to be submtted to the Oaner

Present scope of drawings is acceptable
May reduce the scope of draw ngs

Specify drawings you wish to elimnate:

Wsh wider scope of draw ngs

Specify drawings you wsh to add: A FRESENT SOOFE CF DRAWNGS | = AQCEPTABIE
C. WSH WDER SCOPE OF DRAW NGS

A-19



FOR SH PBUI LDERS

f. Reference drawings to be submtted to the Ower
_ Present scope of drawings is acceptable
Wsh less scope of draw ngs
Specify drawings you wish to elimnte

0%8

Wsh wi der scope of draw ngs
Specify drawings you wish to add:

887% A

: PRESENT SCOPE OF DRAWINGS IS ACCEPTABLE

: MAY REDUCE THE SCOPE OF DRAWINGS IF THE SHIPYARD
IS RELIABLE

C: WISH WIDER SCOPE OF DRAWINGS

>

g. \Wen do you obtain the Owmer’s approval for the vendors of
machi nery?
__Vendor's list is not furnished for approva
__ During contract negotiation

As soon as possible after contract

| mredi ately before ordering the machinery

After ordering machinery

h. Wo has the decisive authority to select the vendor?
Shi pyard
oaner o*-&

—_— 10% A

207. OWNER
36% B

80% SHIP YARD

C.3.g.

: VENDOR S LIST IS NOT_FURNI SHED FOR APPROVAL
DURI NG CONTRACT NEGOTI ATI ON

: AS SOON AS POSSI BLE AFTER CONTRACT

¢ | MVMEDI ATELY BEFORE ORDERI NG THE MACHI NERY
: AFTER ORDERING MACHINERY

A-20
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FOR SH P OMNERS

Wien do you obtain the List of machinery vendors for your
approval from the shipyard?

Vendor's list is not furnished for approva

During contract negotiation

As soon as possible after contract

| medi ately before ordering the machinery

After ordering machinery

VENDOR'S LIST IS NOT FURNISHED FOR APPROVAL
: DURING CONTRACT NEGOTIATION

2 AS SOON AS POSSIBLE AFTER CONTRACT
IMMEDIATELY BEFORE ORDERING THE MACHINERY
: AFTER ORDERING MACHINERY

MoOW>»
" (1]

h. Wio has the decisive authority to select the vendor after
approval of the vendors’ |ist?

Shi pyard
Oaner

90% SHIP YARD

A-21



FOR SHI PBUI LDERS

4. Construction

a. Have you experienced any dispute or trouble on your building
practices because they had not been discussed and agreed upon
during contract negotiation?

____Yes, onevery ship O% Y/EVERY SHIP
o =

Yes, on sonme ships
No

897% Y/SOME SHIP

b. Fbve(you experienced any disfute or trouble with the Owner’s
field inspectors on your building practices?
Yes, on every ship
Yes, on sone ships
No

44%
Y/EVERY SHIP

C. Have gou experienced any dispute or trouble with the Owner’s
field inspectors on the quality of your workmanship?

Yes, on every ship

Yes, on sone ships .

No

Y/SOME SHiP
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FOR SH P OMERS

4. Construction
a. Have you experience any dispute or trouble on yard s building
practices because they had not been discussed and agreed upon
during contract negotiation?

Yes, on every ship

Yesl on sone shi ps 11% EVERY SH1IP

No

67 Y
Y7/ SOME SHIP

b. Have you experienced any dispute or trouble with the shipyard
on its building practices?

Yes, on every ship

Yes, on some ships

No

c. Have you experienced any dispute or trouble with the shipyard
on the quality of its workmanship?

Yes, on every ship

Yes, on some ships
No

56'/.

Y/ SOME

74% Y/ SOME SHIP SHIP

A-23



FOR SH PBUI LDERS

d. What was the nature of those troubles on practices and quality?

( nunmber in the order of occurrence area)

Hul | - Fabrication
Assenbl y
Erection
Vel di ng

Qutfitting - Deck outfitting
Living quarters
Machinery outfitting
PI pi ng
Electric outfitting

Pai nti ng

Poor or delayed vendor draw ngs

Poor quality of delivered machinery
On board test/Sea trial

O hers (specify)

250 1 WEIGHTED VALUE
2.004
1.50 4 B
1.00 -
0. 50 -
0. 000 L i [ | ﬂ
F A A = 3 ¢ M D | n
¢ FABRICATION
: ASSEMBLY
: ERECTICON
: WELDING

: DECK OUTFITTING

LIVING QUARTERS

MACHINERY OUTFITTING

PIPING

ELECTRIC OUTFITTING

PAINTING

POOR OR DELAYED VENDOR DRAWINGS
POQOR QUALITY OF DELIVERED MACHINERY
ON BOARD TEST/SEA TRIAL

OTHERS

ZEPRLHMTIQOAMEMOOE >
06 60 06 50 0s ae 50 00 we
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d. Wat was the nature of those troubles on practices and

FOR SH P OMNERS

qual i ty?

(nunber in the order of occurrence area)

Hul | - Fabrication
Assenbly
Erection

Vel di ng

Qutfitting - Deck outfitting

Living quarters

Machinery outfitting

Pi pi ng o
Electric outfitting
Pai nti ng _
Poor or delayed vendor draw ngs

Poor quality of delivered machinery

On board test/Sea trial
Q hers (specify)

2.50 - WEIGHTED VALUE

200 |

1.50

1. 00

0.50 ‘|| I H

0.00 ALt 11, e Hﬂ
S o H 4 A 6 3 E & 1 x L F =u
¢ FABRICATION
3 ASSEMBLY
: ERECTION

HIQMMOOm>
06 oo 46 o8 00 &

zX f‘

: WELDING
¢ DECK OUTFITTING

LIVING QUARTERS

MACHINERY OUTFITTING

PIPING

ELECTRIC OUTFITTING

PAINTING

POOR OR DELAYED VENDOR DRAWINGS
POOR QUALITY OF DELIVERED MACHINERY

: ON BOARD TEST/SEA TRIAL
: OTHERS
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FOR SH PBUI LDERS

D. Cause of Troubl es:

Vhat do you think is the cause of the troubles experienced during con-
struction? (nunber in the order of occurrence)

2.50

2.00

1.50

1.00

0.50

000

®© oo o

LD e
H

| nconpl ete contract negotiation

Poor engi neering or design

Poor production capability of the shipyard

Poor quality control of the shipyard

Poor technique for trouble shooting in

terns of persuading the Oaner

Unexpected requi renent of Owner

Unexpected requi renent of field inspector
Unexpected requirenent of U S. Coast Guard
Unexpected requirenent of C assification Society
MARAD s Specification

MARAD s procedure

Qthers (specify)

WEIGHTED VALUE

HEQYMMYO>

nnk

: INCOMPLETE CONTRACT NEGOTIATIONS

¢ POOR ENGINEERING OR DESIGN

: POOR PRODUCTION CAPABILITY OF THE SHIPYARD
: POOR QUALITY CONTROL OF THE SHIPYARD

: POOR TECHNIQUE FOR TROUBLE SHOOTING

UNEXPECTED REQUIREMENT OF OWNER

UNEXPECTED REQUIREMENT OF FIELD INSPECTOR
UNEXPECTED REQUIREMENT OF U.S. COAST GUARD
UNEXPECTED REQUIREMENT OF CLASSIFICATION SOCIETY
MARAD'S SPECIFICATION

¢ MARAD'S PROCEDURE

OTHERS
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FOR SH P OMNERS

D. Cause of Troubl es:

VWat do you think is the cause of the troubles experienced during con-
struction? (nunber in the order of occurrence)

a. Inconplete contract negotiation

b. Poor engineering or design

¢. Poor production capability of the shipyard

d. Poor quality control of the shipyard

e. Poor technique for trouble shooting in
terns of OPersua_di ng the

f.  Unexpected requirement of Owner

~ Unexpected requirenment of field inspector

ﬂ. Unexpected requirement of U S. Coast Cuard

L. Unexpected requirement of Cassification Society

j. MARAD s Specification

k. MARAD s procedure

1. QOhers (specify)

2.50 WEIGHTED VALUE
200
1.50
1.00
0. 50 "‘
C D B A :' ;{ ; ° hJ L4 T 0
- | F G J ['4
A: INCOMPLETE CONTRACT NEGOTIATIONS
B: POOR ENGINEERING OR DESIGN
C: POOR PRODUCTIOR CAPABILITY OF THE SHIPYARD
D: POOR QUALITY CONIROL OF THE SHIPYARD
E: POOR TECHNIQUE FOR TROUBLE SHOOTING

YR

UNEXPECTED REQUIREMENT OF OWNER

: UNEXPECTED REQUIREMENT OF FIELD INSPECTOR

: UNEXPECTED REQUIREMENT OF U.S. COAST GUARD

: UNEXPECTED REQUIREMENT OF CLASSIFICATION SOCIETY
: MARAD'S SPECIFICATION

: MARAD'S PROCEDURE

: OTHERS

HRLHTONY
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Division | Fabri cat i on INT : m
. - olandard |Tolerance
Sotion |“Poetion Item Fange leran Remarks
Depth of corrugation. 13.0 +6.0
ha -}
22 .
5= || Breadth é)f Loy atlon +3.0 +6.0
o3 conpare [rec
ones. Biaadid ‘(A)
—(D\Deoth +3.0 +6.0
Breadth (B)
| ' ¥
= Pitch of corrugations, +6.0 0.0 N case where
i £20 £30 |l rqo%shgot et
- Depth of carrugation,
2 00 red with~correct +2.5 £5.0 Int%asethmre it connect:
s ones. h Wth others,
g | S ~F=1—
=
[« | Qﬁ D
3.8 Didgies = 200 ~ 150
ro— [~
£52 @ a, x| B,
£E83 £5.0 £1.5
SwnE
In regard to the check +2.5 +50
line. (for longitudinal) | -
U
s
(=9
E t
G # (for transverse)| 2.5 £5.0
E:
5
&)
Gap between shel| Ela .
~and section template £2.5 £5.0
i
5 (cooling just after | under
= g ating 650° C
2 S ~
< E 3
N : & A ing after heatir Under
E .hﬁn = r cooling after he 900°C
w i
2 2 < _ under
9 g ¢ In case of moment air 900°C
3 g T cooling and subsequent [starting ten
ER water cooling after ::";:‘r"":osgm
=8 heating ‘0 be underX
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Division Sub-assembly UNIT : mm
. . Standard | Tolerance
Section |Subsection range limits Remarks
Breadth of Sub-assembly +4 + 6 Cut. when tao long.
Length of Sub-assembly *+ 4 + 8 Cut, when ton long.
Measured difference of diago-
Squareness nal length at final marking
- ( lines.
o 0 4 8 When the difference is over
2 Sub-assembly the limits, correct the final
E marking line.
17
Uy
°
ﬁ Distortion of 10 20 t‘ieasured on the face of web-
2 Sub-assembly heam or girger.
=
- Excluding the case when inte-
= rior memhers are connected
o Deviation by lapped joint.
of
ERTIERERE,
Interior members +5 + 10 !I—i-"’— J— <> 1
@ from skin plating =
[~
=
k] SKIN PLATE y g
a ACCURACY OF TIIS DXMENSION
s
=~ Breadth of +4 Measured along the girth.
o = +8
8 Sub-assembly Cut, when too long.
=
E Lengthof Sub-assembly +4 +8 Cut, when too long.
Measured on face of weh or
R Distorsion girder.
‘.g of 10 20 Correct the final marking line,
3 Sub-assembly when the distorsion exceed the
s limits.
2 .
2 Difference of base
[72] O
2 line for markingd:,[_-F" S
2 \\ /”
T or differance of
> | Squareness of Sub- ac,
S | assembly 10 15 diagonel ae;
lengths at marking
6=14¢-4¢]
marking to be ammended
Deviation of iaterior
members from skin plat- | The same as for the flat plate Sub-assembly
ing
> [Breadth of each panel |
£ [Length of each panel
> § Squareness of each panei \
2 = [Distortion of each panel I The same as for the flat plate Sub-assembly
@ -5 e e ot e . "
o N Uistortion ol interior
= members from skin plat- l
L o, ing
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Diuision Welding
. Sub- Tolerance
ection Section Item limits Remarks
B! é h W—grinding
3 ! )
LY -— O
< §-: -E: B AN Z Weld up
=535 ° h : not defined In case where 4 is aver 90°,
g"é § H B : not defined it is to be repaired by grinding
YA §<90° or welding to make §=90°
. Skin plate and face xe:'. 90mm d ltl) ble ;epalred by using fine
G late between L = ntinuous electrode.
3 L F P 0.6 d=0.5mm | (carefully avoid short bead for
4 T 3 higher tensile steels}
5 S 2 Others d<0.8mm
2 d
2 s 3 m—
0 o ¢ 12
1 5
LY -t
22 d<0.8mm
=
= l E In case where it is over tole
) . . rance limits, weld up over it.
5 (:Ompared with (carefully avoid short bead for
e Correct ones L: Leg lenglh higher tensile steels)
3 1..0) ¢ : Throat depth
209L
=209/
W .
w0 W In case where it is over tole-
S s rance limits, it is to be repa-
] g span ol (rame ired by line heating or to be
= K or beam re-welded after “cutting and
° % 2 Skin plate between 0.6L% W < 6mm re-fitting.
s 53,
g 5w Fore and Afl shell plating and W< 7mm
S = =:E Trans verse strength member
w .S ?c'_'-’_
g o ~
: to— - T
< ¥ Others W< 8mm
= In case where short bead is
Ll . -
?} 2 }(-{gg:e; le;:s;le s;teel 250mm used unavoidablly, preheating
': ) F/mm" class is necessary at 100 +25°C.
s ED Cast steel When short bead is made err-
E% $ oneously, remove the bead by
. %L Grade E of mild steel =30mm grinding, and weld over 50mm
3% 9 after checking root crack or
L]
TS heel crack.
In case where arc-strike is
Higher tensile steel (50kg/mm? made erroneously,
class) and Grade E steel of one of the following repair
o mild steel not allowed method is applied.
T Cast steel
Z Grade E of mild steel 1) weld over 50mm bead on
b the arc-strike.
< {2) apply post heating at
350 - 650°C
i3) remove the hardened zone
by grinding.




Di vi sion Alignment and Finishing UNIT & mm
Section | Subsection Tolerance limts Remar ks
- Detail of the constr uct|0n s
. E; demded ||n mld loft or appli.
g z cation planning Section. in case
| 3 a2 30 Wnee|P|sn0? described in the
28 o ﬁpovedplan o
2 - Tne numerals of this division
5 = 2 Indicate final condition.
E g 3 a2
S RN
g s - a r< lU(m‘t Rty
S 2 3 L r< 0 {Super-
s = L structure
;’ ?: e e et —— -
: (N || e
[ae] ¥
i
Stiffemng frember- hocated Gap betweem nenbers is to be
perpendicularly to plate, Cs3 less than 3 "% in case where
_____________ It is inevitable to make flush
g \ the plate surface of non-stif-
fening side.
w \J__:.S____}
g when 3. any fol | owing
- treatment ran he taken.
R Y
VA A ——
: | v i
« 2 Stiffen ng mener located )
ki b ol quely To plate. Bs3
g 3 [ without edge p eparat i on)
2 5
3 /
g Cis3
S E o C.
2 c,>C
=
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Division Alignment and Finishing UNIT : mm
Standard
ction | Sub-section Item ronge | it Remarks
D 5<as16
After welding with bac-
king strip, remove it and
finishing weld after back
chipping.
Butt weld
(' manua welding) \ ,\1_1/ ~
Backing strip
q F '£a<3.5 as$s 2) 16<a<25
} Welding up with edge
N preparation or partial
renew.
a: Gap 3 a>25
Partial renew.
MIN 300
1
Butt weld
Gap before gaué%r::]atsli% gvgﬁ)lr?%rged In case where it is pred-
Veldin . > icted to be burned throu-
g arcweldlng )SaéO.S 0§a§5 gh mlng bead is to be
done.
ENARea
ey 2. Submerged are weld.
8 ing with manual or CO, .
z welding In case where a is over
g g QQ Qg )sa=£3.5 [ 0235 | 5ym, see manua welding.
: 6 Ne W
fz 3. One side submarged
are welding with flux In case where it is pred-
cupper backing or icted to be burned throu-
flux backing 0=as1.0 | 0Sa=3 | g geqing bead is to be
done.
IRVARYE
4 .One side submarged In case where it is pred-
arc welding with fiber icted to be burned throu-
asbestos backing gh, it is adjusted by sca-
, 0sasd4 0537 | feing of metd powder
qg QQ QQ or sealing bead is to be
done.
Lap weld @ 3<as5
R Increased leg length
Rule leg+a
as?2 as3
;o or . @ a>5
Alignment of butt
joint as0.15t a> 0.15t or a3
Strength  member (max 3) Refitting
s
a as0.2t a 02tora 3
a : Difference Others (max 3 Re-fitting

t : Thickness
(thinner plate)
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Division Deformation UNIT : mm
Section Sub-section Item Standard Range | Tolerance limits Remarks
Distorsion of deep
girder and trans
{at the part of | Length of span 5 8 &
upper edge and -
flange)
¢ £1,000 5 8
Distorsion of
longl. p
trans frame, beam 2¢ 2
and stiffner. 1. 000 ¢ <3, 500 3+1000 6+ 1000 s
(at the part of
flange)
¢ 23,500 10 13
A
3
=}
g Distorsion of
= H pillar between 4 6 s
g decks.
£
Distorsion of
fore and aft
direction. &1 6 10
{cross tie oaly)
Distorsion of &
cross tie. Distorsion of =
fore and aft
direction. & 12 16
{cross tie +trans
web)
Distorsion of Distorsion at
tripping bkt and s
" Small stiffener tl;e part of [ree L e
with web plate, edge.
Distorsion of o, b el b
face plate. a—-2+100 a—5+100
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PREFACE

1. ALLOMBLE LIMT OF DEVIATION OF PRCDUCTION

SPAI'S CONTENTS

2. HULL CONSTRUCTI ON PROCESS
2.1 Hll Structural ConStruction o

2.1.1  Assenmbly Block ..o
2.1.2  Distance between Adjacent \&lding Beads ...
2.1.3  Accuracy in Hull Construction ........ccoccvviiiviiininn,
2.1.4  Shape of Welding Bead ...,
2.1.5  Farness of Structure Surfaces ...,
2.1.6  Disposa. of Temporary Pieces for

Construction PUrPOSES ...
2.1.7  Temporary Holes for Access

during Construction .............cccccooeiiiiiiii e,
2.1.8  Treatment of Defects on Steel Material

Surfaces of Hull ..

2.2 Hull Construction WOrk Units ..o

2.2.1  Qutling of Hil Construction Vork tits . .. .............
2.2.2  Features of Construction by using The Hull

Construction Work Unit oo
2.2.3  \Works and inspections by using Hull

Construction Work Unit

3. PIPING PROCESS

3.1 Pipe Bending

3.2 Pipe FiNishing ..o
3.3 Flange Fitting in Shop oo,

3.4 Pipe Joints

34.1

34.2

343

Sleeve Joints and Butt JOINtS ..o,
Flange Joints and Union Joints
Socket Joints
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3.4.4 Dresser Coupling JOINtS ....ooooovviiiiiiiii,

3.45 Rubber Ring Type JOINtS ..o,
3.4.6  Joints for Non-Ferrous Pipes ...,
3.47 Under-Cuts in Pipe Welding .............cccocooiiiiiinnn,
34.8  ANSI JOINt oo
349  Joint GasKELS ............ccocoiii
3.5 Pipe BranChes ...,
3.6 Reducing Pipe Diameters ...
3.7 Pipe PenetrationS ............ccccociiiiiiiiiiiiiiii
3.8 Pipes Joints Done on Board ...,
3.9 Pipe Galvanizing oo
3.10 Pipe Pickling by Acid ..o
3.11 Flushing of PIPES oo,
3111 Flushing of Main Diesel & Turbine Engine
L.O. PIPELINES ..o
3.11.2 Flushing of Generator Engine L.O. PipeLines........
3.11.3 Flushing “of Stern Bearing L.O. PipeLines .............
3.11.4 Flushing of Main Engine F.O. PipeLines................
3.11.5 Flushing of Main Boiler F.O. Pipe Lines .................
3.11.6 Flushing of Steam Supply Lines for
Steam Driven Machinery ...,
3.11.7 Flushing of Starting and Control
AT PIPELINES ..o,
3.11.8 Flushing of Main Boiler Feed VA&t er
Pipe LiNeS
3.11.9 Flushing of Hydraulic OI Pipe Lines v
3.12 Bolts for Pipe Flange Joint ..o,
3.13 PP SUPPOIES oottt
B LA PIpiNG TESES ..oviiiiiiieii e
3.15 Non-Destructive Test for Bolt Welded Joint ..o,

. HULL OUTFITTING PROCESS
4.1 Outfitting on Hull BIOCKS ..o,



4.2 Qutfitting during Erection of Hull Blocks ...

4.4 Outfitting of Liviing Quarter Construction ...
4,5 Gavanizing of FittingS ......cccccooviiiiiiii
4,51 AdNESIVENESS .o
4.5.2 APPEATraNCE .
4.6 Rudde; and Steering Gear ...

4.7 Deck Machinery (Wndlass, Cargo Wnch and
Mooring WnCh)

4.8 Hatch Cover and Hatch Coaming ..o

4.8.1  Accuracy in Construction ...

4.8.2 Weather Tightness Test for Bulk,
Ore Carrier and Contai ner Sh|p
(Except QI Carrier) ...

4.8.3  Qperation TeSt ..
4.8.4  Emergency Operation Test ...
4.9 Ar Conditioning TeSt ...

4.10 Foam Fire Extinguishing Test

5. MACHINERY FITTING PROCESS
5.1 Shafting and Propeller

511  Main Shaft Alignment ...
5.1.2  Fitting of Stern Bush ..o
513 Contact Conditions of The Propeller Shaft
and The Propeller ...,
514  Fitting of Propeller ...
515 Tightening-up of Propeller Nut ...
5.1.6 Tightness Test of Oil Seal i
5.1.7  Connection of The Shaft ...,
5.2 Main Diesel Engine & Appurtenant Equipments oo
521  Force Fitting of Holding-Down Reamer Bolts .
522 Instalation of MainEnging ...

53Main Turbine & Appurtenant Equi pment
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5.3.1  Force Fitting of Holding-Down Reamer Bolts .........

5.3.2 Alignment of Shafting ...,
533  Vacuum Test ..o
534  Tooth Contact of The ReductionGear .....................
5.4 BOIEr oo
54.1  Hydrodtatic TestonBoard. ...........covvvii i
542  Soda BOiling ..o
5.5 Auxiliary Machinery ...
55.1  Diesel Generator ..o,
552  Turbo Generator ............cccooiviiiiiiiiii e,
55.3  Turbine Driven Cargo Oil Pumps &
Ballast PUMPS ...
5.5.4 Shaft Alignment of Turbine Driven and
Motor Driven Auxiliaries ...,
555 Indalation of Auxiliary Machinery ..................
5.6 Overhauling ItemS ..o,
56.1 Main Diesal Engine ...
5.6.2 Main Turbine and Reduction Gear ............................
5.6.3 Mainor Auxiliary Boiler ...
5.6.4 Generating Turbine ...,
56,5  Generating Diesel ENgiNe ...
5.6.6 Others ..o

6. ELECTRIC FI TTI NG PROCESS

6.1 Cable Installation ........ccccooiiiiiiii

B.1.1 General ..o

6.1.2  Cable Connection in Junction
Box on Ex.p.o.s.ed..PR.a.r.t.s.

B.2  GENETAIOr oot

6.2.1 Insulation ReSiStance ...,
6.2.2  RUMINGTER ...\t -
6.2.3 Voltage and Speed Regulation Test ..o,
6.2.4 Paralel Operation Test ...
6.25  Safety Device Test for Generator Engine ................
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2.6 Auto Starting, Auto Synchronizing and

Auto Load Sharing Test .o,

6.3 TranSfOrMEr .....oooiiiiii
6.3.1 Insulation RESISLANCE ......ooovvvviiiiii
6.3.2  Operation TESt ..o,

6.4 Batteries and Charging DeviCe ...,

6.4.1  Charging TeSt ...
6.4.2 Discharging Test ...

6.5 Switchboard ...

6.5.1 Insulation RESISLANCE .......oovvvveeiiiee e,
65.2CGenerator Protective Device Test ..o

6.6 Motor and Control Gear ...........cccoceiiiiii )

6.6.1 Insulation RESIEANCE ......oovvovvviviiiiiiiiiii
6.6.2 Operation TesSt ...,

6.7 ACCESSONES Of IMOLOr ....vvvvvviiiiii,

6.7.1  Emergency Stop System Test for Motors. . ..............

6.7.2 Alarm System Test for Motors of
Essential Machinery ..o,

6.7.3 Sequential Starting System Test for Motors. . ..........

6.7.4 Automatic Change Over and/or Cut in System
Test for Essential Working Machine with
Standby Machine ...

6.7.5 Automatic Start and Stop Test for Water,
Qil and Air ControllingMachines..............oooviiieiiii.e.

6.7.6 Alarm Test for Steering Gear Motors ...,
6.8 Heating Equipment and Miscellaneous Electric Power
EQUIPMENE ...

6.8.1 Insulation RESISLANCE ...ooooovvviiiii
6.8.2 Confirmation ..........cccooeiiiiiiii

6.9 Radio, Nautical Interior Communication
and Control EqQUipment ...

6.9.1 InSUlation RESIANCE. . ..o
6.9.2  Confirmation ...........cccoeeeiiiii

6.10 Lighting EQUIPMENt .........c.oocooiiiiiii



6.10.1 Insulation RESIStaNCe - oo
6.10.2 Confirmation ........cooovviiiie

B.11 El@VALOr . oot
6.11.1 Insulation ReSIStanCe ..o
B.11.2 Load TESt i
6.11.3 Level TeSt oo

6.11.4 Confirmation ....oooooviiiiiiiii
B.LLE SAELY DOVICE. ...ttt

7. AUTOMATIC AND/OR REMOTE CONTROL EQUIPMENT
INSPECTION PROCESS

7.1 GENErAl o

7.2 Operation Test for EQUIPMENt oo,
721 Man ENgiNe ......cooooiiiiiiiii
722  Auxiliary Machinery ...,
723  Alarm SyStems ...

7.3 Operation Test for SENSOrS .......ocoovviiiiiiii
7.3.1  Temperature Sensors ...,
7.3.2  Pressure SENSOIS ...
7.33  Level Sensors ...
7.3.4  Electric Signal Converters ...

8. PAINTING PROCESS
8.1 GENEIAl i
8.2 Surface Preparation ...
8.3 HUllBIOCk PANtING . ....vvevs e
8.4 Correction of Slight Damages or Defects ...
8.5 Finishing of Free Edges of Steel and Welded Beads ...
8.6 Painting for Fittings Manufactured by Subcontractors
8.7 FIIm ThiCKNESS ...t
8.8 Surface of Final Coat .............c.oocooviiii

8.9 Inspection Items Subject to Attendance of The
BUYEI'S SUPEIVISOIS ...ovviiiiiiiieiee e
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9. INSPECTION

0.1 B
9.2 Requirements and Conments of The Buyer’s

9.3 Request for Inspection by The Buyer's Supervisor
9.4

9.5 Communication between The Builder and The Buyer's

0.6 IMIRENIRS. ...

0.7, Inspection of Hull CONStruction ..o,
9.7.1. Hull Block Inspection
9.7.2  Hull Interndl Inspection
973  TanK TESt .o
9.7.4  Non-Destructive Testing ...,

0.8 Material Test

LI ST OF INSPECTI ON AND TESTI NG



2. HULL CONSTRUCTION PROCESS

The Vessal shall be constructed and outfitted in accordance with the
Builder’s building process as specified hereunder.

2.1 Hull_Structural Construction

2.1.1 Assembly Block

In general, steel construction blocks of suitable sizes shall be
assembled in the workshop and then erected on the building berth
and/or the building dock.

2.1.2 Distance between Adjacent Welding Beads

A. Distance between Adjacent Butt Welds

Item Allowable Limit Remarks
1. mm
oL
j";g a = 30
~a
:!@1:{
b =0 No restriction for the location of butt.

2.

B. Distance bhetween Butt Weld and Fillet \eld

[tem

e,

Allowable Limit

a =10

mm

(Main structures)

a=0

(Super_gtructures)

Remarks

Overlap of welds shall be alowed
where the members are arranged dia-
gonal to the butts in fore & aft con-
structions and in superstructures.
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C. Distance between Butt Weld and its Scallop Welding

ltem

N

L |

_Allowable Limit
mm

a =5

Remarks

2.1.3 Accuracy in Hull Construction

A. Size of Built-up Sections

ltem
b a
d
y U
b
d
Ut

Allowable Limit
mm
+ 3 b
2= (3 +755)
d = nominal
depth£2
b= nominal
breadth —2

Remarks

B. Mis-aignment in Fillet Connections

item

ty ty

Wi

tl & tz .

thickness of

members.

a misaign-
ment

where
ti1=t,

Allowable Limit
mm

1. Longitudinal
members within
0.6L U and
principal trans-
verse support-
ing members:

1
as —t
32

2. Others:

as <ty

Remarks

When “d@ exceeds the, allowable
limit, following treatment shall be ap-
plied:

1. For main structures:

(a) When %tz =za> %tz

: &— Weld leg
_.W‘_/_'___

length shall
be increased
1
(b) Whena>—=<ta:

by 10%.
The member
shall bere-
aigned

2. For Others:

The member
shall be
realigned.

When a >-—=t,:
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HULL QUTFI TTI NG PROCESS

4.9 Air Conditioning Test

Airconditioning tests, such as tests for heating in sumer or cooling
in wnter where the tests by automatic tenperature control device
cannot be carried out due to prevailing tenperature conditions, shall
be tested manually to ensure satisfactory operation of the machinery and
equi prent .

4.10 Foam Fire Extinguishing Test

In viewof “[international convention for prevention of pollution
of the sea’, the substitutional test (sea” water discharging etc.) for the
above shall be carried out without discharging foam

B-18



5. MACHINERY FITTING PROCESS

5.1 Shafting and Propeller

5.1.1 Main Shaft Alignment

A.

Shaft centering shall. be carried out at following conditions.

Hull construction works, excepting minor internal welding,
below the lower engine flat level and aft of the engine room
forward bulkhead is completed and hydraulic tests for cooling
space or void spaces are finished but the internal inspection of

the hull construction mentioned above may not necessarily be
finished.

For hull construction works below the steering engine flat,

the surface welding for butts and seams of skin plates are
finished.

Other hull construction works not mentioned above, shall
be carried out in accordance with the Builder's construction
schedule, irrespective of the shaft alignment.

5.1.2 Fitting of Stem Bush

The installation of stern bush shall be carried out by using

hydraulic oil jack as shown below example figure.

“Hg, ( o A
am L

a JV\ |
Stern frame — J.L ﬂ

r—

== - -
oil jack[ b F

~  TH

After stern bush - Fore stern bush A
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Pressure of the hydraulic power and load shall be measured
during measurement of the distance of insertion.

The measurement shall be recorded at the last 100mm (b)

drive for forward bush and at the last 250mm (a) drive for the
aft ward bush.

The bushes shall be inserted into the stern tube by the
following insertion loads.

After bush Fore bush
120
100 upper limit
3 ' 3 {
= Y S| %0 T
-] 3 ppec limit =1
3| e 3| 60 4
8 H <
El 40 T <0
H - 2 lower limit——
20 L 20 1] ]
T Dlower limit | =
11! I |
200 400 600 800 1000 200 400 600 800 1000
Shaft dia. (mm) Shaft dls. (mm)

5.1.3 Contact Conditions of The Propeller Shaft and The Propeller

The key shall be fitted to the propeller shaft and blue paint
shall be painted on the shaft to check contact condition of the
cone-part of the shaft and the propeller boss.

Then the propeller shaft shall be removed from the boss,
and the contacting surface of the cone-part shall be checked.

Acceptable contact condition of the cone-part shall be deter-
mined by cross contact of at least 4 points per 25 millimeter square.

s. 1.4 Fitting of Propeller

The fitting stroke shall be decided considering temperatures
of the propeller boss and shaft cone just before fitting.

5.1.5 Tightening-up of Propeller Nut

The propeller nut shall be tightened up to following final torque.

Shaft dia. D (mm) | Torque (ton-m)

300 =D <500 5~10
500 =D <700 10~15
700 and above 15~20
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5.1.6 Tightness Test of Oil Sed

A.  After installing the seals on the fore and aft part of the stern
bearing and flushing, the oil shall be supplied to the stern bearing
and the head tank up to the normal level corresponding to the
full loaded condition, and then the level shall be maintained for
at least 4 hours to check the leakage.

B.  Thebottom plugs of the seals shall be detached and the tight-
ness of the seals shall be checked.

5.1.7 Connection of The Shaft

A. The reamer bolts and holes shall be checked to confirm
the coincidence with the drawings by measuring its dimensions
at the shaft couplings.

B.  Reamer bolts and holes shall be painted with Moly-coat or
equal, and then fitted together by using the hydraulic jack
with a force of 3~20 tons or by other suitable methods, such as
chilled bolt fitting and hammering.

5.2 Main Diesel Engine & Appurtenant Equipment

5.2.1 Force Fitting of Holding-Down Reamer Bolts

Reamer bolts and holes shall be painted with Moly coat or
equal, and then the bolts shall be forced into the holes by using
the hydraulic jack with aforce of 1.5 — 15 tons or by other suitable
methods such as chilled bolt fitting or hammering.

5.2.2 Installation of Main Engine

A.  Hammering check shall be carried out to confirm that the
chock liners are fitted in good condition, or that foundation
boil ts are well tightened, and also acceptable clearance of the
chock liner shall be confirmed by the feeler gauge of 4/ 100mm
thickness that it does not enter more than 10mm.

B. The deflection of crankshaft shall be measured by turning
the crankshaft ahead using the turning gear if necessary.

The record of the deflections shall be compared with that
taken at the cold condition after assembling, and the deflection
should not exceed the following allowable limits recommended by
the engine manufacturer.
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8. PAINTING PROCESS

8.1 Genera

Painting work shall basically follow the Builder’s standard process
as described hereon as well as the Q. I.S.S.P. (IH1 Quality & Inspection
Standard for Ship’s Painting) and shall also follow the paint manu-
facturer's recommendation.

In general, painting work shall be proceeded in accordance with
the Builder’s schedule which is prepared and based on the Contract
Specifications.

8.2 .Surface Preparation

8.2.1 Standard of De-rusting
Referto Q. 1.S,S.P.. Article2.1

8.2.2 Standard of Surface Cleaning
Refer to Q. I.S.S.P. Article 2.2.

8.3 Hull Block Painting

After finishing the hull block construction works, coating shall
be applied. Whenever the surface of the hull block is fully or partially
cleaned, the coating shall be applied to the cleaned surface in good
time before it becomes rusted.

Ouitfitting works on the hull block, may be carried out before or
after application of the coating, whichever suitable for the construc-
tion schedule.

8.4 Correction of slight Damages or Defects

Slight damages or defects, which have been miss detected at block
inspection and found after surface preparation etc., shall be marked
and left without treating and the whole other surfaces shall be ap-
plied with the first coating, and after that, such damages or defects
shall be treated by means of welding, chipping and/or grinding and
then touched up with paint.
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8.5 Finishing of Free Edges of Steel and Welded Beads

In principle, free edges of steel members, such as those formed by
gas cutting and/or welded beads shall not be finished by chipping and/or
grinding if it is for painting purpose only.

However, the parts such as badly irregular beads and spatters which
the Builder considers it necessary to grind off, shall be treated in ac-
cordance with the surface preparation shown in Photographic Standard
Nos. 16, 17, 18,19 of the IHI Q. |.S.S.P.

8.6 Painting for Fittings Manufactured by Subcontractors

In general, fittings which are manufactured by subcontractor shall
be applied with 1 or 2 coats of anti-corrosive paint and/or finish-
coated at the subcontractor’s, and then embarked on board the vessel.

8.7 Film Thickness

8.7.1 Measuring Points of Film Thickness
Refer to Q. 1.S.S.P. Article 2.1

8.7.2 Instruments for Measurement of Film Thickness
Refer to Q. 1.S.S.P. Article 2.1

8.7.3 Measurement Method
Refer to Q. 1.S.S.P. Article 2.1

8.8 Surface of Final Coat
Refer to Q. [.S.S.P. Article 2.2

8.9 Inspection items Subject to Attendance. of The Buyer’s Supervisors
Refer to Q. 1. SS.P. Article3.1 & 3.2
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QUALITY & INSPECTION STANDARD

FOR SHIPS PAINTING

(Q1SSP)

Contents

Preface
Note to the Revised Edition

1 Quality and inspection Standard of Surface Preparation . . .
1.1 Quality and inspection standard of de-rusting . . . .

1.2 Quality and inspection standard of surface

2.1 Inspection standard of film thickness
2.2 Quality and inspection standard of the surface
of final coat

3 Standard of Items for the Attendance of Inspectors. . . . ...

Photographic Standards of the Grade of De-rusting
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1 Quality and Inspection Standard of Surface Prepara-
tion

1.1 Quality and inspection standard of de-rusting

1.1.1 Scope
This standard shall be applied inspection of de-resting of
steel surface before respective application of shop primer, the
first coating and the subsequent coatings.
Note: Shop primer is paint to be applied to steel materials be-
fore fabrication to prevent them temporary from rusting
during necessary processing thereof.

1.1.2 Standard grade of de-rusting

(Photographic standards are attached at the end of this
book. )

(1) Before application of shop primer

Symbol of

éhe grade of | SP-A ISP-B
e-1sting

Shot bl ast Sand blast Shot blast e
Treat ment cleaning cleaning cleaning Pickling
Photographic
Standard of de- No. 1 No. 2 No. 3 No. 4
rusting grade

Where epoxy resin paints shall

Where norganic anc pairis | D2 IS0 pats o
e used or where epoxy e o ;
Application resin paints shall be applied to parts, or where the conventiondl

paints includiug oleoresinous
C.O.T., B.W.T. and the external synthetic paints and chlorinated

rubber paints, etc. shall be ap-
plied.

] ) A i
CoteRe0® | Approximately BSa 2% pproximately \

Note: 1. The external parts mean the outside of shell, the exposed parts of deck and
superstructure.
2. Respective designations of S1S 055900-1967 corresponding to 1111 Photo-
graphic standards are described herein.

parts.




(2) Before application of the first coat

Symbol of the grade

B- 26

of de-rusting ISC-A ISC-B ICC-A ICC-B
Disc sanding | Disc sanding | powgr
Sand blast
Treatment - and power ~ | and/or power BrUSﬁln
cleaning brushing brushi ng g
De-rusting of the
parts of shop No. 5 No. 6 No. 7 No. 8
rimer damaged : No. 9 No. 10 No. 11
5 y buring
'E o De-rustfir;,;;1 of the
33 |parts of shop
§ uso grimer damaged No. 12 No. 13 No. 14 No. 15
“ g (DY re-rusting
8.8
23 |De-rusting of the
g ¢ |beads & the near No. 16 No. 17 no. 18 No. 19
£ |parts of welding
go_ Dhe-rusling fof
the parts of no
treatment or No. 20 No. 21 No. 22 No. 23
miss-coat ing
Where the
conventional
paints includ-
Ing oleoresin-
ous ?ynthatic where the
Slortales | 1
. lhere epoxy [rubber paints, pin oleoresin-
\Were inor-  resinpaints |etc. shall be oug synthetic
Application Joidang  [hall beysed lapptiea main- | paints and
" used. BW.T.and |ternal parts, fﬂé%g]atgts
the external  [and where etc. shall be
parts. epoxy resin used mainl
paints shall y
be applied to |22,77 12"
parts other
thanC. O.T.,
B.W.T. and
e external
parts.
’ A pproxi- A pproxi- B etwecn A pproxi-
gorrespondlng to PP PP CSt2&CSt3 PP
R P&, 035 sz Between 5 Bt
5 , B BSt2& BSt3|-St2, BSt:
Note: 1.  Photo No. 9, 10 and 11 show effect of burning to steel material coated with
Zinc epoxy primer.
2. The meaning of the external parts is the same as (1) Note 1.
The internal parts mean all sorts of tanks excluding C.O.T. and B.W.T.,
engine room, pump room, tank tops, bilges, holds, inside of living quarters
including stores, coffcrdams, chain lockers and void spaces.
3. Asto corresponding designations of S1S, see (1) Note 2.




3 Standard of Items for the Attendance of Inspectors

3.1 Scope

This standard shall be applied to the attendance of Buyer's
inspectors for respective location and inspection itemand also for
bui I der’s inspection.

3.2 Attendance ofinspectors

Attendance of the Buyer's and/or builder's inspectors for
inspection shall be performed in accordance wth undermentioned
st andar d.

Expl anation of symbols:
omarkk sousl €QUI r€d attendance of Buyer’s inspectors.
A mark shows builder’s inspection.

3. 2.1 Where inorganic zinc paints shall be applied and where epoxy
resin paints shall be applied to C O T., BWT. and the external
parts.

Standard of items for the attendance of inspectors

; Finish
lnSpeﬁ(';T? Surface Paint film
Before re- | Before After
preparation | moval of | lining in- final thickness
Location scaffold- | sulation | oo
) N ing fitting 9

Bottom Shell (*1) A 50 A
Side shell A A o
Exposed parts of A A A
upper deck
Exposed parts of A A
superstructure
CO.T. A AO AO Fa\
B.W.T. A AO AO FAN
Holds A A A

» Mast, Post, A A

£ Hatch cover

Z { Other small A

o] kfitti ngs
Steel materiasto be
coated with shop A
primer (*2)

Note: * 1 Sea-chests areto be inspected by the buyer’ sinspector before being closed.

* 2 Inspection will be made by random selection including check of steel
materials after shop primer coating.
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APPENDI X C

Proposed Changes to Maritime Administration Standard Specifications

GENERAL COWMENTS

1. Most parts of the specifications are too detailed, leaving little
flexibility for applying alternatives of equal function and quality.
Requirements should be kept to a minimum in order to allow selection
of materials regularly available from suppliers’ catalogs and/or to
permit employment of shipyard standard practices.

2. The terms “best quality’'and “best workmanship" should be avoided as
they are generalities, not specifications, and they are used as excuses
by buyers to demand the ‘highest grades’ available.

3. Grouping specifications into ‘'General Provisions", ‘‘Hull
Specifications"’, ‘'Machinery Specifications” and ‘‘Electrical
Specifications"', is popular worldwide and more convenient. See

[AppendrX D |

4, Specifications for one systemor machine should be consolidated in
one section rather than E)/ei ng distributed throughout various sec-
tions; see|Appendix D.

5. Specifications should include more production requirenents, such
as: shipyard standards/practices, production processes, and

inspection/testing standards in order to prevent conflicts during
production,

6. ML/ MrAd/ Federal specifications should be conparable to conmmer-
cial standards. All requirenents should be based on non-subsi dized
construction contracts. In other words all requirements related to
CDS shoul d be del eted.

7. Avoid expensive materials, such as nonel, which are difficult to

obtain in conmercial markets. Enploy materials popularly used
wor | dwi de.
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MarAd's Specification

Guidance Plans
(Page 1-4)

Guidance Plans:

~ Midship Section

- Lines Plan

— Machinery Arrangement

— Heat Balance

~ Arrangement of Accommodation

) Proposal Reason
Sec. |No| Title
- |- | INDEX Delete Preparation of the index is quite time
(Pages I thru XXVII) consuming and less important.
1 |3 | Principal Characteristicg Delete the following: These are the shipyard's private data, |
(Page 1-2) ~ Displacement and need not be disclosed. The ship-
- Light ship weight yard is only responsible to guarantee
the deadweight capacity.
-1 |3 | Principle Characteristicg Add the following: To grasp the ship's features and
— General description of the ship's|characteristics at a glance.
features (See text, Page 24)
- Cargo hold/tank capacities
~ Number of containers loaded
— Camber, sheer
- Complements
-~ Trial speed, including draft
corditions, engine rating
— Service speed, with sea
margin %
- Type of main engine ratings at
MCR and NOR
1 |5 |Laws, Classification, Itemize required certificates To clarify delivery documents. Special
Rules, Regulations, and its issuer attention required for foreign ships.
(Page 1-3)
1 6 | Contract Plans and Delete the following as Contract/

Although preliminary plans, sketches

or reference data are required for pre-
contract negotiations, final plans :
should be submitted as "approval plans''
after contract when detail engineering
has been completed.
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MarAd's Specification

Proposal Reason
Sec. |No/ Title
1 |6 | (Continued)
— Cargo Handling It is time consuming and costly to
— Piping Diagrams prepare these plans before contract.
— Electric One-Line Diagrams
— HVAC Equipment List and
Diagrams
~ Scantling Plans
— Shafting Arrangement
— Capacity Plan
— Intact Trim & Stability Plan
— Damaged Stability Calculations
— Electric Load Analysis
1 7 | Weight & Center of Delete, Instead, the definition of | Not required for commercial contracts.
Gravity '"Lightship Weight' to determine the| Total KG can be accurately estimated
(Page 1-5) "deadweight'' should be defined. from previous data or type ship.
Calculation of weight and C.G. based
upon structural and system breakdown
will require detail drawings which
are usually unavailable at pre-
contract stage.
1 9 | Model Tests and Ship Model Test should not be mandator- | Accurate estimation of ship's speed
Performance Predictions ily required. If required, this could be obtained by computer analysis
(Page 1-7) should be the owner's option at based upon test data of various hull
extra cost. forms. .
1 |10} Models and Mockups Model test or mockups should not be| The shipyard is responsible for the

(Page 1-8)

mandatorily required. The necess-
ity of model tests or mockups

should be determined by the shipyard
at their own responsibility.

performance of the system.
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MarAd's Specification

Proposal Reason
Sec. |No Title
1 |15 Material and Workmanship | Delete design conditions for roll, |Marine standard machinery and equipment
(Page 1-10) pitch, list, trim, etc. will meet these requirements, even
though not specified.
Detail specifications of grease The words " - - ~ for marine use" or
nipples, etc., could be deleted "- — —of marine standard" will be
sufficient enough.
1 [16 | Hull Protection during The protection system should not The duration of launching to delivery,
Outfitting Period be mandatorily required. water conditions, etc., should be taken
(Page 1-12) into consideration in determining the
necessity of under water protection.
1 |17 | Launching and Drydocking | Exemption of drydocking should be |The shipyard should be responsible to
(Page 1-12) determined based upon the cleanli- |deliver the ship with a clean hull to
ness of the under water hull assure that the trial results assimilate
irrespective of its duration in the design conditions, and deliver the
the water ship free of fouling.
2 1 | General Add general requirements, if any, |To identify basic design conditions
(Page 2-1) for structural design (See Text for structural design
Page 41), e.g.,
— Alternate cargo hold loading
— Ice Strengthening, Class A
2 6 | Stern Frame & Rudder Delete 3rd paragraph, i.e.: Not required by ABS.

Horn
(Page 2-2)

'Leading edge of the rudder homn...

by a superimposed and easily re-
newable plate..."

Costly structure.
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MarAd's Specification

Proposal Reason
Sec. |No/{ Title
2 7 { Rudder & Carrier b 1st Paragraph: delete ""The leading| Not required by ABS.
(Page 2-2) edge of the rudder...by a super- Costly structure.
imposed and easily renewable plate!
b Add: Rudder area ratio, i.e., Criterion for rudder design.
Rudder Area
Lpp x load draft
2 (17 | Decks Last line — delete: Different test processes will be
"...prior to application of any required for Zone-Outfitting and
paint...watertightness has been Zone-Painting methods.
completed."
4 3| (c) Watertight & Scuff plates on tops and edges of Less expensive.
Weathertight Doors sills could be either stainless
(Page 4-3) steel or aluminum alloy.
4 3 { (j) Refrigeration Space joAdd: '"or other suitable material' Leave‘flexibility in selection of
Doors after "fiberglass construction' material.
(Page 4-3, 4) oHardware material should not be Ditto.
limited
4 4 | Cargo Hatch Covers Too detailed. Details of design should be left

(Pages 4-4 thru 4-8)

Should only specify:

- Type of hatch covers

— Operation system for opening/
closing

— Design load

flexible so that hatch covers having
equivalent functions could be selected
among hatch cover manufacturer's
standard designs.




Mar Ad’ s Speci fication

Sec.|

No

>

"

—

Title

Pr oposal

Reason

Access Hatches
(Page 4-8)

(c) Wndows
(Page 5-1)

W ndow Wipers
(Page 5-1)

Ladders & Stairways
aL Cenera
(Page 5-1)

(b) Accommodation
TLadders

Gratings, etc.
(Pages 6-1 thru 6-4)

Insulation Linings &
Battens
(Page 7-1)

Counterbalance devices (spring or
counterweight) could be deleted
for small hatches.

\Wheel house windows need not be
“sloped aft at bottont.

Alternative use of "center-motor

type clear view screen” should be
added.
Forma: ZR + 6/7T = 600m

shoul d be del et ed.

Minimum sl ope should be specified
instead of maximum slope of 50°.

Materid shoul d not be limted to
al um num Gal vani zed steel [adders
may be applied for small ships.

MIL specs, MA specs shouldbe
converted to commercial standards.

Ditto.

Less expensive.

Some are vertical and some are sloped
forward depending upon the owner’s
choice.

More popular and trouble free

Ladders which are too steep woul dbe
hazar dous.

Flexibility in selection of material.

Miterials available in conmercial mar-
ket should be used to reduce the price

Dtto.
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Mar Ad’ s Speci fication

Proposal Reason
Sec. Mo Title
7 1| (a) Insulation Material I nstantaneous resin foam should be | Used for refrigerated stores.
(Page 7-1) added as alternative
7 |4 | !Insulation, Refrigerated aﬁECifiC thickness of insulation Coul d be standardi zed. o
spaces ich meet temperature requirenents |EEasier for engineering and estinating
(@) CGeneral (Pa?e7-2) shoul d be specified. reposes.
(d) Thickness o
Insul ation (Page 7-3)
() Decks (Page 7-3) | . |
(f) Bul kheads, Lining & | Too detailed. Leave flexibility Coul dbe st andar di zed
Overhead Ceilings for alternatives
(Page 7-3, 4)
8 1| Kingposts, Boonms, Car go derrick booms are becoming Jpdating of cargo handling system
Masts, Davits obsol ete.
(Pages 8-1 thru 8-2) Specifications f or deck cranes
shoul d be specified as first
priority.
9 |~| Running Rigging, Specifications for wires and block [ Jse of manufacturer’s standard.

Bl ocks
(Page 9-1)

for deck cranes should be referred
to manufacturer’s standard.




Mar Ad’ s Specification

Proposal

Sec. N Title

10 | 3 [ Anchors (Page 10-1) Li ght wei ght type should not be
mandat ed .

10 [ 4| Chains (Page 10-1 ) Type of detachable |inks
(kenter-type or shackle type)
shoul d be specified.

10 | 5| Chain Stoppers Types other than riding tongue

(Page 10-2) t?/pe shoul d be specified as
alternative.

10 | 6 [ Hawsers, Scope of shipyard s supply should

. . be the m nimum nnber required by
7| Heavi ng Line
(Page 10-2)
11 | 9| Sea Chests Alternative material for Monel
(Page 11-10) such as stainless steel should be
adopted.
12 | 2| Ar Conditioning, Temperature conditions for cooling/
Heating and Ventilation heating and other design conditions
(b) (1) Design Criteria should be more simplified. Also
refer to Text, Page 49.
12 | 2] (2) Classes of Air Only specify recommended principal
Conditioning System types of systems, and delete detail
(Pages 12-3 thru specifications. Refer to Text,
12:15) Page 49.
12 [ 3| Cargo Hold Mechanical ventilation should not
a. Break Bulk be mandated.
(Pages 12-15, 16)

Reason

Left to owne'ss choice

Difference in cost

Difference in cost

Extra hawsers and ropes should

be furnished by the owner.

Less expensive

Allow flexibility so that manufactur-
erstandard system could be applied.

Adopt manufacturer's’standard systems.

Natural
for dry bulk cargo.

ventilationis mostly applied
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MarAd’s  Specification

Proposal Reason
Sec. [No Title
12 Steam Heating and Air Del ete detail specifications. Adopt manufacturer’s standard systens
5| Conditioning Water Refer to Text, Page 49 and equi pment .
Systens, etc.
(Pages 12-17 thru 12-40
13 | 2 | Extinguishing Systens Fire extinguishing system for cargo| To identify required system for
(Pages 13-1 thru 13-3) areas of ofl tankers and dry cargo | engineering and estimating purposes.
vessel s should be added for selec-
tion of system e.g.,
Ol tankers - Foam
Bul k/ore carriers - Not required
14 | 1| Painting & Cementing Del ete paragraphs 3 and 4. Manufacturer’s brand or trade names
Ceneral Only specify type of paint. should not be referred to to allow
(Page 14-1) free conpetition among paint suppliers
14 | 1| (Page 14-2) Delete paragraphs 2, 3, and4 Shoul d al | ow application of new ad-
vanced ﬁainting system even without
proven nistory. Laboratoroy test
results and other back-up data woul d
suffice eval uation.
14 | 1| (Page 14-3) Paragraph 2: Delete Fol | ow reconmendations from paint
supplier.
14 1| (Page 14-3) Paragraphs 3, 4, & 5. Delete ML | Leave it to paint supplier’s
Spec. and only state "approved recomended pai nt
comercial material”.
14 |2 | Surface Preparation Add: Surface treatnent grade for Fol l ow paint supplier's recomendation

(Pages 14-4 thru 14-5)

cargo oil tanks applying pure
epoxy and inorganic zinc paints.
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_MarAd's Specification

. Proposal
Sec. | Mo Title
14 | 2] (a) deaning Change brand names of cleaning
(Page 14-4) agents to commercial base generic
names .
14 |~ Pa| nti n% Schedul e Table | Deletepaint dry filmthickness
6 | (Pages 14-6 thru 14-14) er coat. Only specify total dry
iI'm thickness'.
Surface Preparation: Add touch up
grade (SP- )for damaged areas.
14 | 8| Cathodic Protection ,oemfy design conditions for
(Page 14-15 al um num or zinc anodes, e.g.,
- Ballasting rate (%per year)
- Mnimn current density
(_mllianperes per square
-Lifetinme (-Years)
14 | 9| Paints and Coatings Del ete
Data Sheet )
Pages 14-16, 17)
15 1 | Navigation Equipment Change ML specs to comercial

Details of Equipment
(Pages 15-1 thru 15-3)

st andar ds.

Add: Other equipment installed in
wheel house, e.g., flags,
signals, sextant, binoculars
etc.

Reason

Leaveitto pai nt supplier’s
recomendati on

Thi ckness per coat may differ depend-
Ing upon paint suppliers specification

Carify surface treatment method for
danmaged areas.

| dentify design conditions.

Need not be required for comercial
contracts

Useof commer ci al st andards

Identify supply scope
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Mar Ad’ s Specification

Proposa
Sec. |lo Title
16 | 2| Boats Speci fy:
(Page 16-1) - Nunber of boats and type
of notor
- Capaci t .
- Material (RFP, Alumnum etc.)
- Engine Cooling system (air cooled
or water cool ed)
- Starting of engine (battery)
16 | 7] Inflatable Liferafts Speci fy: _
(Page 16-2) - Nunber and location of rafts
- Capacity
16 Add: Type, nunbers of life
jackets, life buoys, distress
signals, etc.
17 Commi ssary Spaces Sinplify specification of equipnent
4| (Pages 17-1 thru 17-6) Onl'y specify type, material, and
numoer so that commercial standard
equi pnent coul d be used.
Del ete manufacturer and brand
nanes.
18 Uility Spaces and Same as above
4| Wrkshops
(Pages 18-1 thru 18-3)
19 Furniture & Furnishings Sinplify specification for each

(Pages 19-1 thru 19-12)

furniture.

Only sFecify type, mterial, size
and delete ML and MA specifica-
tions so that commercia
coul d be used.

st andar ds

Reason

| dentify on Specification instead of
referring to Contract Plans.

Dtto

| dentify supply scope

Allow flexibility to use conmercia
standard equi pment available in the
mar ket .

Allow free conpetition,

Same as above

Allow flexibility to use conmercia
standards available in the market.
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MarAd’s  Specification

Proposal Reason
Sec. [No Title
19 |l [Electric Fans Del ete Not necessary if mechanical
(Page 19-3) ventilation is provided
20 Plumbing Fixtrues & Del et e: “Crane Company, American Allow free conpetition
0 [ Accessories Standard” and only specify
(Page 20-1) ". ..shall be of standard marine
guality.”
(Pages 20-1 thru 21-6) Simplify specification. ' Allow flexibility to use commercial
Only specify type, material, size standards available in the market.
so that commercial standards could
be used.
21 Har dwar e Same as above Sane as above
9| (Pages 21-1 thru 21-6)
22 Protective Covers Del ete ML specs andlor brand Al'low free conpetition
names.
23 |1 | Miscellaneous Equipment Paragraph 5, Material of shelves Less expensive
& Stowage, Generd in refrigerated spaces: Galvan-
(Page 23-1) ized steel or wooden shelves should
be allowed.
23 | 2| Stowage Spaces Specify gratings and battens for Identity scopeof furnishing
(Pages 23-2 thru 23-8) each store and locker
23 | 4 | Dunbwaiter Car & Unit Combine With Section 4, Article 3, | Easier to identify complete structure
(Page 23-7 Section 81, Article 6 in one
section.
23 | 5| Engineer’s Platform Combine with Section 81, Article 12| Ditto
Hoi st Car in one section.
(Page 23-7)
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MarAd's Specification

Proposal Reason
Sec. |h._| Title
25 |2 |Joiner Work& Interior Change MA and/or Fed. Specs. to Use of commercial standards available
Decoration, General commercial standards. in the market
(Pages 25-1 thru 25-4
25 |l [ Carpets Combine with Section 6, Article 7. | Easier to identify
(Page 25-3
25 | 3 | Decorator Schemes Delete Color scheme could be determined after
(Pages 25-4 thru 25-9 contract by “approval plans”.
27 |1 [Container Stowage & -Specify Lashing device for on-deck | For engineering and estimting
Handling, General containers, e.g., by rods. purposes
(Page 27-1) -Attach drawing of a typical lashing| Ditto
pattern of on-deck containers.
-Specify container load (weight) Identify design load for hatch cover
on hatch covers. design
-Specify size of angles for cell For engineering and estimating
guides. purpose
50 |l |Main&Auxiliary Recommend changing specifications See Text, Pages 50 thru 54
5 |Machinery based upon medium-speed diesels to
(Pages 50-1 thru 50-33) | slow-speed diesels.
50 |1 [General Specify design conditions in Ditto
(Page 50-1) Article 1, General.
50 |2 [Power Plant Performance Delete Could be identified by approval plans
(Page 50-2)
50 |4 [General Descri tion Combine with Article 1 of Section Need not be separated
(Pages 50-2 {ru 50-4) 50
50 |5 [List of Machinery Type starting: Add “or battery or Normal practice

~ (Page 50-297

arr”
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MarAd's Specification

Sec.

No.

Title

Proposal

Reason

50

50

50

5

List of Machinery
(Pages 50-4 thru 50-33)

(Fuel Oil Consumption)

(Shop Test)

-Description is too detailed.
Only specify minumum requirements
such as type, number, capacity,
material, etc., sufficient enough
to define the function of the
machinery or equipment.

-Recommend grouping by type of
machinery and equipment instead of
by systems, such as the following:
— Main Diesel Engine
- Shafting & Propeller
— Steam Generating Plant
- Electric Generators
- Pumps
~ Purifiers
- Air Compressors, Fans & Air

Reservoirs
~ Heat Exchangers
- Miscellaneous Machinery
— Tanks in Engine Room

Add: Fuel consumption rate for
main diesel engine and auxiliary
diesel engine, test condition
(shop test), fuel oil calorific
value.

Add: Procedures of shop test for:
~ Main diesel engine

— Generator engines

— Pumps

~ Purifiers

- Air compressors

- Fans

Leave flexibility to allow selection
from manufacturer's standard products
which satisfy the functional require-
ments

Easier for estimating and purchasing
purposes

Identify conditions for fuel consump-
tion measurement.

Identify test procedures




MarAd's Specification

Proposal Reason
Sec. |No; Title
51 - |Main Diesel Engine Recommend change of specifications | Recent trend in engine selection
14| (Pages 51-1 thru 51-5) from medium-speed diesel to slow-
speed diesel
53 |1 | (b) Line Shafting Delete details of machinery, Leave details to shipyard's
1 | (c) Tail Shaft fabrication method, etc. standard practice.
(Pages 53-1, 2)
53 |4 |Steady bearings Too detailed. Only specify type of | Ditto
(Page 53-3) bearing, material, structure, etc.,
sufficient enough for design.
53 10| Propeller Simplify specification by deleting | Ditto
(Pages 53-5 thru 53-9) details of tolerances, bore, etc.
55 |1 |Distilling Plant, General| Monel material could be substituted | Less expensive
(Pages 15-1, 2) by stainless steel.
Delete details of structure and Leave flexibility to use manufacturer's
dump valve, etc. standard equipment
56 |1-|Fuel Oil System Only specify minimum requirements. | Could be standardized
6 |(Pages 56-1 thru 56-6) Leave details to engine manufac-—
turer's and shipyards standard
practices.
56 |9 |Fuel 0il & Diesel 0Oil Material of strainer basket: Stainless steel is less expensive.

Strainers and Filters
(Page 56-4)

delete monel.




91D

~MarAd's Specification

Sec. | N0 Title
57 | 1-|Lubricating Oil System
7| (Pages 57-1 thru 57-7)
57 |5 |Lubricating Oil Purifiers
& Heaters
(Page 57-4)
57 | 6 | Strainers
(page 57-5)
58 | 1-| Sea Water Systems,
3 | General, Sea Water Engine
Cooling System, Auxiliary
Sea Water Service System
(Pages 58-1, 2)
58 |6 |[Bilge System
(Page 58-3)
58 |8 |Strainers
(Page 58-3)
59 |5 | (a) Storage Type Water
(Page 59-4)
61 |2 [Exhaust Gas Boiler

(Page 61-1)

Proposal

Only specify minimum requirements;
leave details to engine manufac-
turer’'s and shipyard’s standard
practice.

of

Disc material, delete: ‘...or

monel”.

Delete detail specification of
purifier.

Basket material: Monel could be
substituted by mild steel or
stainless steel.

Details to meet engine manufact-
urer’'s requirements and/or shipyard’
standard practice.

‘Maine Line” bilge system for cargo
holds for dry cargo ships in lieu
of “independent line” system should
be specified as alternative.

Basket material:
mild steel

change monel to
or stainless steel.

Last paragraph: Add: “...or stain.

less steel” after “o.. steel, resin

coated” .

3rd Line: Add, "...or, awater
tube type”. after "...boilerr shell!

Reason

Could be standardized

Stainless steel is sufficient.

Use manufacturer’s standard products.

Less expensive

Could be standardized

Recent trend

Less expensive

Leave flexibility to use manufacturer’s
standard equipment and/or shipyard’s
practice.

Ditto
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Proposal Reason
Sec. |No|{ Title
63 | 5| Fuel 0il Tank Heating Definition of ''day tanks'' and Clarify definition
Coils (Page 63-2) "'storage tanks'' are unclear.
Better specifiy as, ''double bottom
tanks' and ''deep tanks'.
Also specify ratio for 'heavy oil" | Heating coils are not required for
and 'diesel oil''. diesel oil tanks.
63 | 6| Cargo Oil Tank Heating | Combine with section 68, Need not be separated
Coils (Page 63-3) Article 5.
65 |1-| Air Conditioning Cooling system should not be limit-| Leave flexibility to use manufacturer's
4 | Refrigeration Equipment ed to ''chilled water circulation' standard system
(Pages 65-1 thru 65-3) system. Direct expansion system
is applied in general.
66 | 2| Refrigerated Compartments; Specify cubic bolume of each Identify design condition
(Page 66-1) compartment.
66 | 3| Refrigerating Machinery,‘ Delete detail specification of Leave flexibility to use manufacturer's
-10 { Refrigerated Compartment | compressors, condensers, etc. standard machinery and equipment.
Equipment, Controls, Only specify required capacity and
Refrigerant Piping Systen], design conditions and leave details
Thermometers and Gauges. | to meet manufacturer's standard
Ice Cube Maker, Spares. and/or shipyard's practice.
(Pages 66-2 thru 66-7)
67 1- | Cargo Refrigeration Ditto Ditto
10| (Pages 67-1 thru 67-6)
69 {l-3 Cargo Hold Dehumidifi- Ditto Ditto

cation System
(Pages 69-1 thru 69-4)
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Proposal Reason
Sec. |No Title
70 [l-7} Polution Abatement Delete whole system Shipyard is responsible to comply
Systems and Equipment with latest rules and regulations in
(Pages 70-1 thru 70-7) effect at time of contract.
72 | 2| Diesel Starting & Ship ~Paragraph 1, 3rd line: add "or Normal practice
Service Compressors fresh water cooled" after "air
(Page 72-1) cooled". :
—Delete paragraph 1 (rpm and piston | Leave flexibility to use manufacturer!'s
speed) . standard and/or shipyard's practice.
72 | 3| Control Air Compressor 4th line: Add "...or reciprocating| Ditto
(Page 72-1) type'' after "...centrifugal dis-
placement type with water seal''.
72 | 4} Air Receiver -Specify number of starts required Identify design condition
(Page 72-1) for starting air receiver.
-Air receivers: Coatings should be | Large receivers cannot be galvanized.
rust preventive paint instead of
galvanized.
73 |1 s, General In general, "gland packing seals" Less expensive
(Page 73-1) should be used as standard instead
of "mechanical seals'’.
(Page 73-2) Paragraph 6: delete "a bill of Bill sheet should be furnished only
material with ASTM ..." for those required by the rules and
regulations.
73 | 2| Centrifugal Pumps Change "S" "K" monel to stainless Less expensive

(c) Materials
(Page 73-3 thru 73-5)

steel.

Only specify materials for the
following:

- Casing

~ Impeller

— Shaft & Shaft Sleeve

— Wearing ring

Other details should be deleted.

Allow flexibility to use manufacturer's
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Proposal Reason
Sec. |No/{ Title
73 |3 | Rotary Pumps Only specify materials for the Allow flexibility to use manufact-
(Pages 73-5, 6) following: urer's standard products
— Casing
— Rotor
- Shaft
74 12 | System Design Delete paragraphs 2, 3, 4 Leave to shipyard's practice
(Page 74-1)
74 |3 | Installation Paragraph 3, 4th line: Less expensive
(Page 74-3) change "Monel'' to''Stainless steel'
74 |5 | Corrosion Precautions -Item (2), change "monel" to '"stain-| Less expensive
(Page 74-5) less steel' or 'bronze', depending
upon its use and location
-Tabulate material of valves, such
as follows:
' Material Pressure Standard
Piping System  Size Body Seat §$team (kg/cm2)
74 | 5] (Page 74-5) Delete Items (3), (4) Leave to shipyard's practice
75 [l-| Insulation - Lagging Too detailed. Simplify specifica- | Could be standardized and easier
3 | for Piping & Machinery tion by tabulating as follows: to identify
(Pages 75-1 thru 75-10)
Pipe System Extent' of Insulation Material. Protection Cover
Insulation Pipe Flange & valve Pipe  Flange & Valve
-Change MIL/MA/Fed specs to Use of commercial standard
commercial standard.
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Proposal Reason
Sec. |No| Title
76 |1 | Ship Service Generator |- Number of engines should be deter- | See Text, pages 50-51, 65-66.
Engine(s) mined to meet the total generating
(Page 76-1) system requirements considering
demands at navigation/arrival-
departure/cargo handling/port
service conditions.
- Alternatives for using a main Ditto, recent trend.
engine shaft driven generator
should also be specified.
(Page 76-2) Delete paragraph 1 and substitute Leave flexibility to use engine
the following: manufacturer's standards
— Type of engine
— Fuel grade
— Cooling system
—.Material
— Accessories
76 |2 |Emergency Generator Delete whole section and substitute | Ditto
Engine (Page 76-2) as above
79 |1-3ladders, Gratings, Floor Specify sizes of square bars, round | Leave it to shipyard's standard prac-
Plates, Platforms & bars, angles, spacing of bars, etc., tice and/or steel mill standard sizes.
Walkways in Machinery as '"about "' so that nearest
Space sizes could be used.
(Pages 79-1 thru 79-3)
80 |2 |Engineer's Workshop Simplify details of lathe, drill, Leave flexibility to use commercial
(Pages 80-1 thru 80-3) press, grinder, power hacksaw. standard products available in the
Only specify minimum requirements. |market.
80 |3 |Electrician's Workship Ditto Ditto
(Page 80-3)
80 |6 {Welding Equipment Ditto Ditto

(Page 80-4)
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Proposal
Sec. | No Title
80 |5 | Lifting Gear Specify lifting capacity in
(Page 80-3) Tons for overhead cranes
81 I | General, (3) Reduction Gears need not be totally enclosed.
Gears Open type with protective cover
(Page 81-1) could be used as standard.
Delete calculation requirements.
81 |1 | (a) thru (d) Simply specifications. Only
specify minimum requirements.
81 |) | Steering Gear Ditto
(Pages 81-6 thru 81-8)
81 |3 | Windlass (a) thru (d) Same as above
(Pages 81-8 thru 81-12) | Number of windlass should not be
limited to one (1) set. Two (2)
separate type windlasses (port &
starboard) are used for large ships
Windlass with hawser drum(s) should
be specified as alternative.
81 3| (b) Duty Miniman hoisting load of windlasses
(Page 81-9 should be reduced as follows:
- Single type:
30 meters chain weight +
2-anchors

- Separate type:
80 meters chain weight +
[-anchor

- Speed: Min. 9 meters/minute

Reason

Standardized by engine type

Less expensive

Leave it to manufacturer’'s standard

Ditto

Ditto

-Same as above
-Depending upon ship’s size and
fullness of bow form.

-Recent trend

Standard used by Japanese shipyards
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Proposal
Sec. | N0 Title
81 4 | Boat Winches, (c) Motor: Add air-nmtor driven as
(Page 81-12 alternative
81 7 | Accommodation Ladder Ditto
Winches
(Page 81-12)
81 8 | Hatch Covers, (a) thru Operation system should not be
limited to hydraulic system. Mech-
(Pages 81-13 thru 81-15| anical system could be used depend-
ing upon type of hatch cover
81 0| Cargo winches, (a) thru [ Electro-hydraulic system should be
(c) specified as alternative.
(Pages 81-15 thru 81-17 | Steam winches may be used for
oil tankers.
81 13| Bow Thruster Simplify specification. Only
(a) thru (d) specify minimum requirements.
(Pages 81-18, 19)
81 14 | Constant Tension Mooring |Ditto
Winches (a) thru (e) Electro-hydraulic system should be
(Pages 81-19 thru 18-20 | specified as alternative.
81 Cargo Deck Cranes Electric or Electro-hydraulic
cargo deck cranes should be added.
86 ~.| Spares - Engineering Recommend consolidating all spares

(Pages 86-1, 2)

distributed in various sections
into this section.

Reason

Less expensive

Ditto

Use operating system in accordance
with hatch cover manufacturer’s
standard.

Recent trend

When cargo pumps are steam driven

Use manufacturer’s standard equipment.

-Ditto
-Recent trend

Recent trend for cargo handling system.

Easier to identify and control
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Sec.

Mo

Title

Proposal

Reason

88

88

88

89

1

Ship Generators
(a) Generadl
(Page 88-1)

(b) Construction
(Page 88-1)

Emergency Generator
(Page 88-2)

Switchboard, General
(a) Structure
(Page 89-1)

(b) Enclosures
(Page 89-1)

Leave number of generators open so
that it could be determined consid-
ering electric power demand at
navigation/departure-arriveal /cargo
handling/port conditions.

Also add alternative specification
of main engine shaft driven gener-
ator.

Dripproof, self-ventilaged type

generators should be used as stan-
dard. Circulating air cooling type
should be specified as alternative.

Paragraph 5; add: “Incase the
cables descend from the upper side
of the generator, watertight cable
penetration tubes shall be provided
for the cable entry to the terminal
housing.”

Starting should not be limited to
hydraulic. Battery or air could
be used.

Add to paragraph 1:

", ..in case the circuit breakers
are not enclosed with non-combusti-
ble material” after.”’. ..power
circuit breaker”.

Delete Paragraph 4 and 5 (i.e.,
switchboard lighting and bottom
entry

More popularly used.

Cables are not always arranged for
bottom entry,

Leave to shipyard’s practice.

Enclosed circuit breakers do not
necessitate separate individual
compartments.

Lighting and entry will depend upon the
design condition, and should be deter-
mned case by case.
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Sec.

Titl

89

89

90

90

91

94

95

96

(d) Air Crcuit Breakers
(Pages 89-2,3)

b) (3) Battery Chargin
(Pgnél)(Page gb-?) S

Electrical Distribution
System Vol tages (page90-1
Catholic Protection
(Page 90-7)

Controllers
(Page 91-3)

Navi gation Equi pment
(Pages 94-1 thru 94-12)

Interior Comunications
(Pages 95-1 thru 95-20)

Genera
(Page 96-1)

Proposa

Reason

Del ete paragraphs 3, 4, &5 (i.e.,
nol ded circuit breaker of plug-in
type, and air circuit breaker of
drawout type, spaces for spare
feeder breaker)

As alternative; high rate charging
and trikle charging, floatin
charging shoul d be consi dered.

450V/ 440V system shoul d be added
as alternative.

Inpressed current cathodic protec-
tion should be the option of the
owner .

Paragraph, delete “At least 15%
of the control cubicle area . . .
future unit controllers.”

Sone of the 1uipnents specified are
not necessarily required for al
merchant ships. Add (If fitted)

for those not required by regula-
tory bodies.

Same as above

Lead-acid 'batteries should be
added as alternative.

Lighting and entry wll depend upon
the design condition, and should be
determ ned case by case.

in some cases

Mbre econom ca

Mst ships built outside U S A apply
450v/ 440v.

Not mandatory

Depends upon design condition

Leave to owner’s option

Same as above

Used worldw de in nerchant ships
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Reason

Proposal
Sec. | Title
99 - | Centralized Engine Room The scope of automation and central
and Bridge Control ized engine room and bridge control
(Pages 99-1 thru 99-31) | should be optioml to the owner.
Recommend list of instrumentation
in Matrix table form (See Text,
Pages 73, 74)
100 [ - | Planning & Scheduling, Delete complete section.
1 [ Plans, Instruction Books | (See Text, Pages 28, 37)
Etc.
(Pages 100-1 thru 100-15)
101 Tests &Trials Specify specific test and trial

(Page 101)

items and procedures. Transfer
this section to “General Provisions
and/or corresponding sections of
each machinery or equipment, e.g.,
main engine, pumps, etc.

Leave to owner’s option

Not mandaory for commercial contracts
not subsidized by CDS.

Easy to identify test items and
procedures
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7.3 LBRICATINGOL PURIFIERS . . . . . . . . . . .. ... ...
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SECTION 8 — AIR COWPRESSORS. FANS AND Al R RESERVA RS

8.1 GENERAL

8.2 AIRCOMPRESSORS . . . . ... ... .. .
8.3 ENGINE ROOM VENTILATING FANS . . . ...........
8.4 FORCED DRAFT FAN . ... ... . . i
8.5 AIR RESERVOIRS ........... ... .. .. . .. ......

SECTI ON 9 — HEAT EXCHANGERS

9.1 CGENERAL ......

9.2 LUB. O L COOLERS AND FRESH WATER COOLERS .
9.3 FUEL VALVE FRESH WATER HEATER . . . . . . . . . . . . .
9.4 QAL HEATERS . .... . . . . . . . .o
9.5 CAR®O OL PUMP CONDENSER . . . . . . . . . o o oo
9.6  ATMOSPHERIC CONDENSER . . . . . . . . . . . . . . . . .. ...
9.7 ARBIECTGR. . . . . . . .
9.8 TANK CLEANNG HEATER.. . . . . . . . . . . . . . ... ...
9.9 DISTILLING PLANT . . . . . o
910 CALRIFIER . . . o o o o
9.11 SEWAGE TREATMENT PLANT . . ... ... ............

SECTION 10 — PIPING SYSTEM I N ENG NE ROOM

10.1 COOLI NG WATER SYSTEM . . .. ... ... ... .. ‘M

10.2 LUBRICATING O'L SYSTEM . . . . . . . . . . . . . . . . ...
10.3 FUEL QL SYSTEM . . . . . . . o o o
10.4 COWRESSED AIR SYSTEM .. . . . . . . . . . . . . . . . . ..
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10.5 EXHAUST GAS SYSTEM ............. ... .. ...,

10.6 STEAM EXHAUST AND DRAIN SYSTEMS . . . . . . ..
10. 7 CONDENSATE, FEED, BO LER BLOA5, AND

BO LER WATER CI RCULATING SYSTEMS . . . . . . ..
10.8  SHP S SERVICE WATER SYSTEM . . . . . . . . . . . ..
10.9 SEA CHESTS ... ... . . .
10.10 STRAINERS . ... .. ... ... ... .. . . ... ..

SECTION 11 - PIPING SCHEDULE I N ENG NE ROOM

11.1 GENERAL .. ... ... . .
11.2  MATERALS AND SIZECF PIPING . . . . . . . . . . . .

SECTION 12 - HEAT | NSULATI ON

12.1 GENERAL . . . . . ...
12.2 PIPING ... ... .
12.3 MACHINERY . . . . . . o
12.4  TANKS .. . ..
12.5 UPTAKE . .. .

SECTION 13 — M SCELLANEQUS EQUI PMENT

13.1  TAKSINENGNEROOM. . . . . . . .. . ..
13.2 FLOORS, LADDERS AND GRATINGS ............
13.3 FORCED DRAFT AND VENTI LATI NG Al R DUCTS .
13.4  WPTAKEAND FUNNEL . . . . . . . . . .
13.5 FIRE EXTINGJ SH NG I NSTALLATION . . . . . . . .
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13.6
13. 7
13. 8
13.9

ENG NEER S WORKSHCP AND STORE ROOM .
LI FTING AND W THDRAW NG CGEAR ........
WHI STLES .

13.10 M SCELLANEQUS EQUI PMENT .............

SECTION 14 — CENTRALIZED AND AUTOVATI C CONTROL OF
PROPULST ON PLANT

14.1  CGENERAL
14.2 | NSTRUMVENTATI ON
14.3  CENTRAL CONTROL ROOM .
14.4  CENTRALIZED AND AUTQOVATI C CONTRCLS .
14.5  FEATURE OF CONTROL CONSQLES . . . . . . . . .
14.6  TEMPERATURE MONI TORING SYSTEM .
14.7  FIRE PROTECTION I N ENG NE ROOM .
14.8 | NTERIOR COVMUNI CATION DEVICE . . . ...°
14.9 TABLE OF | NSTRUMENTATI ON AND CONTROLS

SECTI ON 15 — SPARE PARTS AND TOOLS

15.1
15.2
15.3
15. 4
15.5
15.6

MAIN DIESEL ENGANE . . . . . . .. . ... ..
SHAFTING AND PROPELLER . . . . . . . . . . . . . . . . ..
AUX. BOLER .. ...... ... ... ... ...,

EXHAUST GAS ECONOM ZER = . .o... .. o ...

MAIN GENERATCR DIESEL ENGNES . . . . . . . . . . .

EMERGENCY GENERATOR DI ESEL ENG NE .
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15.7
15.8
15.9
15.10
15.11
15.12
15.13

SECTION 16 -

CARGO O L PUMP AND BALLAST PUVP TURBI NES.

O L PUR FI ERS

Al R COWRESSCRS, FANS AND Al R RESERVO RS.

HEAT EXCHANGE
AUXI LI ARY MACHI NERY
M SCELLANEQUS

CGENERAL TOOLS

RS ..
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PART |V  ELECTRI C SPECI FI CATI ONS

SECTION 1 — ELECTRI C | NSTALLATION | N GENERAL

1.1 GCENERAL .. . . . . .

1.2 VOLTAGE, FREQUENCY AND DI STRI BUTI ON

SYSTEM . .

1.3 SOCKETS AND TERMINALS . . ... ... ... ... ......

1.4 FUSES . . .. . e

1.5 COLOURS . ... .. . ..o,
SECTION 2 — CABLE INSTALLATION

2.1 ELECTRIC CABLE .... . .. ... . . . . . . . . .|

2.2 CABLE INSTALLATION . . . . . . . . . o o
SECTI ON 3 — ELECTRI C GENERATORS

3.1 MAI N GENERATORS .

3.2 EMERGENCY GENERATCR . . . . . . . . . . . o,
SECTION 4 — TRANSFORMERS AND BATTERI ES

4.1 TRANSFORMVERS . . . . . .

4.2 STORAGE BATTERIES . . . . . . . . . . .
SECTION 5 — SW TCHBOARDS

5.1 GENERAL

5.2 MUN SWTCHBOARD . . . . . . . . .



5.3 EMERGENCY SW TCHBCARD

5.4  SHORE CONNECTION EQUIPMENT ...............

5.4  TESTI NG PANEL

SECTION 6 - ELECTRIC DI STRI

BUTI ON

6.1 ELECTRIC DISTRIB

6.2 DISTRIBUTION PANELS

UTION . ... ... .. oo

SECTION 7 — MOTORS AND STARTERS

7.1 MOTORS .......

7.2 STARTERS . . .. ..

SECTION 8 — HEATING EQUI PMENT, WELDER AND DOMESTI C

SERVI CE

8.1 HEATING EQUIPMENT AND WELDER ... ..........

8.2 RECEPTACLE . . . .

SECTION 9 - ELECTRIC LI GHTI

NG

9.1 LI GHTI NG FI XTURES AND QUTLETS . . . . . ... .. ..

9.2 NAVI GATI ON LI GHTS AND SIGNAL LI GHTS

SECTION 10 - ELECTRIC | NTERI OR COMMUNI CATI ON EQUI PMENT

10-.1 TELEPHONE EQUI P
10.2 AWPLI FI ED COMVUNI CATCR
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10. 3 PUBLIC ADDRESSCR . . . . . . .
10.4  TRANSCEIVER ...... ... .. ... ... .. ... ... ..
10.5 CALL SIGNAL SYSTEM. . . . . . . . . . . .
10. 6 GENERAL ALARM .

10. 7 ENGNEER SALARM. . . . . . . . o
10. 8 ELECTRIC TELEGRAPH . . . . . . . . . . o oo o
10.9 RUDDER ANGLE INDICATOR.. . . . . . . . . . . . . . . ..
10. 10 ELECTRIC TACHOMETERS . . . . . . . . . . . . . . .. . ...
10.11 BRIDGE CONTROL STAND . . . . . . . . . .. o
10.12 ELECTRIC CLOCK ... ...l ... .. ... ... X,
10.13 M SCELLANEQUS . . . ... . ... ... . ... ....

SECTION 11 — ELECTRIC NAUTICAL EQUIPMENT

11.1 GYRO COWPASS AND AUTOPILOT . . . . . . . . . . ..
11.2 ECHO SOUNDER . . . ... ... ... ... . .,
11.3 UNDER WATER LOG .. ........ ... ... ... ... :
11.4  ANEMOMETER . . . . . . . . . .. ... . ...
11.5 CLEAR VIEWWPER .. ... .. . . oo
11.7 RADI O DIRECTION FINDER . . . . . . . . . .. ..
11.8 OMEGA RECEIVER . . . . . .. .. ... .. .. ...
11.9 DECCA NAVI GATOR . . .. ... . ... o
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SECTION 12 - RADI O EQUI PMENT

12.1 RADIO TELEGRAPH . . . . . . . . o o
12.2  V.HF RADIOTELEPHONE . . . . . . . . . . . . . . .. ..

SECTION 13 - ENTERTAINMENT EQUIPMENT

13.1 ENTERTAINMENT EQUIPMENT .. ...............

13.2 ANTENNA MULTICOUPLER SYSTEM FOR
B. C. RADIO ... ... . . . . .

SECTION 14 — SPARE PARTS AND QUTFI TS

14.1 SPARE PARTS ... ... ... .. .. . . .
14,2 QUTFITS . ... . . 0 oo o

D19



APPENDI X E: DESI GN CONDI TI ONS

Main and auxiliar% machi nery to be designed on the basis of the follow ng
condition unless otherw se specified hereinafter.

Propel | ing Machi nery

Sea Water Tenperature: 32 degrees C
Anbi ent  Tenperature: 45 degrees C
At nospheric pressure: 760mm in nercury col um

Shafting and Propeller

The mninmum dianeter of the shafting to be determined by the requirenents
of the Gassification Society and to have a margin as follows:

Apbout 2mm excess in dianeter for internediate shaft.
About 10% excess in strength for propeller shaft.

The propel ler to be designed to absorb normal output of the main engine at
about 4.5% higher revolutions than the specified engine revolutions at
normal output, under full load and clean bottom condition of the vessel in
cal mand deep sea.

Steam Generating Plant

Necessary steamto be supplied as follows:

Normal sea service: Exhaust gas econom zer
Maneuvering service:  Auxiliary boiler
Cargo service: Auxiliary boiler
Port service: Auxiliary boiler

Electric Generators

For electric generators, refer to Electric Specification.

punps

Vhere two or nore Punps are provided in one system excepting ballast punps
and fire and general service punps, one punp to be sufficient to handle the
system and the other to serve as a standby.

The specified capacities and motor outputs of rotary positive-displacenent
PUHFS are based on a 0.5 kg/ square centinmeter suction [ift and the
ol owi ng viscosity:

For Punp Capacity: For Mbtor Qutput:

Cst.(RW No. 1 C.st.(RW No. 1)
Fuel oil booster punp 30 6approx. 125) 170 (approx. 700)
Fuel oil transfer punp 1,000 (approx. 4,000) 1,000 (approx. 4,000)
Lube oi | punp 35 (approx. 140) 250 (approx. 1,000)
Lube oil transfer punp 1,000 (approx. 4,000) 1,000 (approx. 4,000
Stern-tube lubricating punp 60 (approx. 240) 1,000 (approx. 4,000
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Purifiers

The purifiers to be arranged for single-pass purification of diesel ai,
heavy fuel oil and |ubricating oil. Thespecified capacity of purifiers to

beonthebasi s of the follow ng conditions:

Heavy fuel
oil purifier
Viscosity (C.S.T.) of 340
oil @ 50 degrees C
Specific gravity approx. 0.99
@ 15 degrees C
Inlet oil temperature approx. 95
(in degrees C)
Viscosity (C.S.T.) of approx. 34

purification

Heat Exchangers

Di esel ol Lube oil
purifier Purifier
20 52

approx. 0.90 approx. 0.90

approx. 46 approx. 70

approx. 24 approx. 24

Heat exchangers to be designed on the basis of the follow ng cleanliness
factors and a sea water tenperature of 32 degrees C for salt-water cool ed

heat exchangers.

Cooling j acket fresh-water cooler

Lubricating oil cooler

Generator-engine cooling
fresh-water cooler

Auxiliary condenser
Fuel oil heaters

Lube oil heaters

E-2
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LIST OF INSTRUMENTATION

System or Component

Display

Amumciator and Alarm

l)

3

I.J

l)

T

]J

Propulsion Engine Lubricating
0Oil System -
Crosshead Oil Inlet
Main Bearing Oil Inlet
Thrust Bearing Pads
Crankcase Oil Mist Concentration
Turbo-charger Sump Tank
L. O. Sump tank

Attached Generator Gear Bearing Lube Oil
from Cooler

Propulsion Engine Cylinder and Turbocharger
Cooling Water System -
Cylinder Water Inlet
Cylinder Water Outlet (each cyl.)
Turbocharger Water Outlet
(each turbocharger)
lixpansion Tank Water

Abbreviations:
P: pressure
T: temperature
L: liquid level
C: continuous reading
D: on-demand reading

L.o
Lo

Lo

[i

Hi/Lo

Hi

i

Hi

Lo

Lo




LIST OF INSTRUCTIUMENTATION

System or Component Display Annunciator and Alarm control
Propulsion Engine Control
Lever for Speed & Propeller Pitch) Angle I nstrument
Propulsion Control Location G Bridge
Selector Switch (Bridge/13n~ine Room W - Engine Room Ss
Local) O - Locd
bridge Control Acknowledge R - Ac knowledge
Engine Order Telegraph Instrument
(incl. wrong direction alarm) R - Wrong Direction Wrong Direction
Shaft Horsepower Indicator Instrument
Propeller Pitch Instrument Fault Condition
Shaft RPM indicator and Counter Instrument
Turning Gear Engaged/Disengaged R - Engaged
Propulsion Engine Overspeed Overspeed
Propulsion Control System W - Available Failed
Power Supply
Steering Control System Power W - Available Failed
Propulsion Engine Auto Shut down Shut -down
Controllable Pitch Propeller Low
Control Power
Propulsion Engine Exhaust R - By-pass SS - Open/Close/
Damper Valve G - Closd Automat ic
Damper Position Percent Open
Abbreviations: _
G.W.R.O.: green, white, red orange
SS: Selector Switch
CS Contol Switch
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